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This study was concerned with obtaining the opinions of Canadtan 

mariners as to the appropriate training which may be offered through the use 

of the new ship handling simulator facility established in St John's 

Nwfomdland. In 1987 funding was approved through the Caneda- 

Newfoundland Offshore Development agreement for an advanoed shlp 

handling simulator facility to train Canadian manners and to enhance safety at 

sea. 

A questionnaire was distributed to Canadian mariners seelong their 

opinions as to the training needs. One hundred and twenty-seven 

ques t iomes  were dishibuted to mariners by the researcher and folty-hvo 

questionnaires were delivered to marine colleges, Canadian Coast Guard 

cenwes and shipping companies for linther unresticted d~shibuhon, two 

hundred and one questionnaires were returned. The study idcntified five 

sectors of the marine indusby as distinct and asked respondents to associate 

with one of these sectors which were Great Lake shipping, Flshing. Oil 

exploration, Coastal shpping (ferries etc.) and General shipping (including 

Coast Guard ). The questionnaire was limited to those mariners who had 

attended a radar simulator course, this was achieved by restricting the 

dismbution to those with a minimum &!fication level. 

The questionnaire addressed training needs established through 

informal discussions with Canadian mariners in addition to the review of 

haining being offered,at the time of the survey, at ship handling simulator 

facilities in other countries. The sections on the questionnaire were ship 



handling, navigation, enrergencias, bridge team work, offshore petroleum, 

fishing, navigation in ice and specialized tasks. h addition, respondents were 

offered the opportunity to submit related comntents. 

Respondents were asked to complete all sechons of the questionn-re 

making the assumption that the required technology of the ship handling 

sunulator would facilitate such training From the analysis of the data the high 

number of undecided responses indicated either a lack of hwledge  m the 

specific sections of the questionnaire such as fishing and ice navigation or a 

limited concept of ship handling simulation. The majority of questions 

received support as being appropriate training for Canadian mariners. Those 

questions which indicated some doh! were funher analyzed by the sector 

represented, role within the industry and familiarity with ship handling 

simulators. Of the total respondents to the questionnaire over fifty percent had 

attended a course or visited a ship handling simulator facility. 

The specific content for h'aming programs has been clearly 

established, in addition Canadian mariners indicated that such training should 

be made available to all sectors of the i n d m  and that training on a ship 

handling simulator must be complementary t w  and not a substitute for ship 

board experience. 
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INTRODUCTION 

On July 17, 1987 the then Right Honourable John Crosbie, Federal 

Mrnister of Transporlation, announced the approval of the Marine Offshore 

Simulator Training and Research Centre M.O.S.T.R.C.) to be funded under 

the Canada-Newfoundland Offshore Development Fund. In announcing the 

approval, the Minister bmught to a close a two year process directed at 

bringing to Canada a marine ship handling simulator. This facility is unique in 

Canada and joins a small group of similar facilities around the world. 

Internationally, the M.0.S.TR.C. (now renamed the Centre of Marine 

Sunulation) is unique in many ways, ~ffering Canadian mariners haining on a 

totally multi-integrated ship handllng sunulator with the potential of training 

in newer areas of fisheries and ice navigation 

Marine Ixansporlation education and its associated cwiculum have 

limited documentation when compared to other major transportation 

disciplines. The marine environment is relatively traditional and often adverse 

to change, yet new technology and economics are formidable catalysts, which 

even tradition cannot elude. Twenty-first cenhuy technology is advanced, 

highly demanding, and has the potential to offer Newfoundlanders and 

Labradorians, along with all other Canadian mariners, enhanced tmbing to 

meet the needs of the marine industry. 



I. Ship Handling Simulator 

Tna purpose of a ship handling simulator is to provide a ship model, 

capable of operating in pre-selecled areas of open sea, coastal or ressicted 

waters with accurate data bases for visuals, coasthnes, fairways and buoyed 

channels. The simulator obeys the manoeuvring commands given by a trainee 

during an exercise Visual effects are provided wlthin and from the ship's 

navigation bridge to reproduce a "real life" display. These visual effects 

include coastline, navigation marks, and other shapes under dusk, n~ght or 

daylight conditions as well as in v @ n g  visibility conditions such as fog. 

Through the use of vibration and audio devices the environment of a shlp 

bridge is simulated. To create roll and pltch movements the siaulator is 

mounted on a dynamic manaeuwable platfom. 

The simulat~on allows freedom ofmanoeuwability within a variety of 

geographic areas. Detailed mathemat~cal models of manne vessels and 

external environmental forces that will act on the vessel allow for specific 

ship manoeuwing such as berthing and anchonng of the vessel, heavy 

weather ship handling and collia~on ava~dance. 

The simulator consists of a central computer and a fully equ~ppzd 

wheelhouse with a complete may  of worlung vessel controls. The simulator 

may be augmented with a standard navigation simulator havlng four ownshlps 

and the capability for visual presentation. 

It has been acknowledged that simulator training, albeit computer 

based leaming, 1s not to be confused with programmed learning In this 

instance simulator training is integrated learning, using traditional lectures, 

seminars and related textbooks exercises As such 11 is an educational 



enwranment that provides direct contact with experienced teachers to 

s:~hance the learning process. Ships' officers utilized in the simulator h a h g  

require knowledge of fundamental and applied sciences such as navigation, 

manoeumng ship controls, mathematics, stabdity, and radio technology. To 

enhance hirher professtonalism, the ships' officer must be familiar with local, 

national and international marine related ~ I e s ,  regulations and laws. 

Consequently understanding of the operating principles of a vessel are 

essenttal as are the many leadership skills necessary for the commander of a 

ship 

An important reason for the acquisition of the shp handmg simulator 

had to do with offshore development of the oil industry. The sunulator 

enables the tramees to learn the inherent duties of ships officers and the 

handling characteristics of vessels Ship handling simulators have been in use, 

and their value recognized, for many years in other parts of the world. 

However, with the development of more technically sophisticated vessels, 

and an mcrease in the consequences of an error in judgemen< there has been 

a growing realization that simulator haining is a most important factor in 

cnsuring the safety of an operation and in protecting the environment. This is 

particularly impo~W~t for offshore drilling mts,  offshore vessels, and oil and 

nahlral gas t d e r s  operating in the northwest Atlantic. 

Offshore Target Group 

The objective of the ship handling simulation training pm- is to 

provide a higher degree of training for masters and mates on offshore support 

vessels, mobile offshore drilling units, barges, pipelayas, crane-barges, 

tankers and other units associated wit11 offshore development and production. 



Ship handlmg is particularly unportant for such specific actimties as 

manoeuMing close to a mobile offshore drillmg unit or to a single point 

mooring, or towing out and placing a bottom-founded or floatlag structure. 

However, similar training may benefit all other relevant groups workmg in 

marine related industries. 

Impact on Long Term Onshore Employment 

Overall use of the ship handling simulator at the Marine Institute can 

enable winees to better acquire a the level of balning required by the 

offshore petrolem industry, both in Canada and in other location In the 

world. Furthemore, the training acquired from use of the simulator can 

enhance the o p p o h t y  of these persons to attain higher positions with~n the 

management and crew sbuctures of those companies working in the offshore 

field. 

2. Institute of Fisheris and Marine Technology 

The Institute of Fisheries and Marine Technology replaced the older 

College of Fisheries in June, 1985. The Marine Lnstitute Act (December 

1984) was subsequently replaced by Bill 12 in June, 1987. The Institute 

consists of three campuses: the main campus m St John's, Newfoundland, 

the Marine Emergency Duties Centre at Fomap, and the mining vessel and 

lifesaving centre situated on the southside in St. John's. The mandate of the 

Instihlte is to offer programmes in fisheries technology, marine transpo~tation, 

and enpeering and marine technology. 



The Mission of the Marine Institute 

The mission of the Marine Instihlte a to foster an environment for 

enhancing economlc development in strategic marbe sectors, to enable 

Newfoundlanders and Labradorians to pahipate nationally and 

internationally and to assist in the development and marketing of 

Newfoundland's marine technology. 

Goals of the Marine Institute 

Amongsl the goals of the Marine Institute are to seek recogition as 

an international centre of excellence, to be designated as a nautical centre for 

marine transportation and to establish a world class safety and smvival 

centre. In add~tion the Marine Institute seeks to establish a nautical centre in 

simulation training and applied research, upgrade Canadian Certificates of 

Competency and develop hnkages with Canadian industry. 



THE PROBLEM 

1. Intmd~tetion 

International regulations for safety at sea have produced a new 

impetus in nautical training. Traditional tr-g for marine navigators and 

&as in general is a combination of practical periods at sea and theorettcal 

educational studies ashm. Facildies In the form of traning vessels that allow 

wainees to acquire the practical and theoretical howledge and skills are 

viewed as unrealistic kaining programs and an economic burden on the 

marine industry. The traditional training process throughout the careers of 

ships officers relies on 'on the job ' training to acquire the necessary practical 

skills. As t r a c  density at sea continues to increase, vessels become faster, 

larger, more technical and wmplicated; the financial rcsponsibilit~es of ship 

personnel continue to escalate resulting in increased phys~cal and mental 

demands on manine trainees. The consequences of accidents at sea is serious, 

both for those aboard ships and for the environment in general National and 

international regulations demand higher levels of traimng for those who have 

the responsibility for sea hansportation. 

The training of mariners is aimed at ensuring that individuals who 

c o m d  ships on the world's waters do so as highly skilled, well hained 

crews, working together within established and practiced procedures and 

having at their disposal all the skills and equipment necessary for safe sailing. 



The most useful form of training was believed to be 'on the job' 

training. However, the efficiency of such haimng may not be as high as 

expected due largely to the fact that the appearance of critical events may not 

always be predicted. To address this dilemma sophisticated navigation and 

ship handling simulators have been developed. Radar miners were early 

examples; 

During the preceding years shipping has undergone a 
technologtcal revolution. Ships now have highly complex and 
soph~sticated machinery. . . And yet, every year nearly 200 
(larger) ships, grossing well over a million tons, are lost through 
accidents at sea An even greater number of ships are severely 
damaged . . Mmty of these accidents involve senous injury and 
even tragic loss of life to seafarers. . There is a very strong 
reason to believe that such accidents can be avoided, not so 
much by the provision of even more machinery or equipment or 
by the adoption of new regulations as by enhanced attention to 
the human elements onboard vessels the seafarers, attention to 
their professional trairung and welfare in order to equip them 
better to meet the exacting requirements of today's shipping and 
navigation.1 

By 1980, numerous facilities existed mound the world offering 

navigation, radar and collision avoidance t r m g .  More recently the 

introduction of ship handling simulators into the W g  process allows 

mariners to extend and expand their bowledge and skills. 

1S.P. Srivasha, "World Maritime Day 1980 Mantime Training for 
Saier Shipping and Cleaner Oceans" A Intergovernmental Marime 
Consultative Organization (I.M.C.O.) circular letter sent to all IMCO's 
member gmemments by the Secretary General June, 1980. 



The potential of ship handlingidip bridge simulators as a mining 

dmce to upgrade and ensure high marine standards has become increasingly 

recognized. Both shipping companies and legislative authorities have become 

increasingly aware of the potential for training seafarers using ship handling 

simulators. Simulated training is not viewed as training per se, but it is rather 

the providing of experiences through simulation. 

A discussion paper on the shtp handling simulator was wnnen in 

J a n q  1985 by the Department of Nautical Science at the Marine Institute 

(Appendix 2). Identified mthin this paper were general objectives, training 

objectives and training uses for the ship handling simulator. The discuss~on 

paper was more an inshument in the process of acquiring a sh~p handling 

simulator facility, consequently, it contained many generalities. However, the 

paper exposed the concern that aining for the marine environment must also 

include offshore marine training, ice navigation taming and fishing related 

marine training. Each of these areas are commonly bound by certain sk~lls and 

en+,-nlental conditions. Similarly these areas have very specific and unique 

needs applying to their disciplines. The training needs of Ice navigation and 

fishing navigation are synonymous with offshore mining needs The need for 

of offshore marine personnel through the use of a ship handl~ng 

simulator was supported by the Canada-Newfoundland Offshore 

Development Fund. 



It may well be agreed that synonymous with offshore mining 
needs are the training needs of ice navigation and fishing 
navigation. There are several steps to be undertaken in the 
acquisition of a (ship handling) simulator which will effectively 
meet the functions and cost requirements of the user. The first, 
and most important step a to define the functional objectives. 
What is the simulator to be used for72 

The problem which remains is to identify the u a b g  specifics that 

may be met by such a facility. The marine environment offers complex 

challenges to Canada's continually developing marine related indushies. 

Success of industrial expectations is largely dependent on the quality of the 

marine crews and the trainrng such crews receive. The absence of desim for 

ice navigation and fishing technology capabilities within Phase I of the 

simulator facility Goes not detract from the necessity to identify the training 

needs of the Canadian maritime industry. 

2. Purpose of the Study 

The purpose of this study is to identify the training elements which 

may be offered on a ship handling simulator to best meet the needs of the 

marine industry of NewFoundland and the rest of Canada. 

3. Research Questions 

The study addresses five questions associated with the Canadian 

marine industry. 

ZJ. Puglisi, "Users Guide for Simulator DevelopmentIAcquisition", 
p a p  presented at the International Marine Simulator Forum New Yok, June 
1986, revised paper circulated to membership May Znd, 1986. 



1. What general haining needs will a ship handling simulator 

appopnately meet with respect to ship handlin~ navigation, 

marine emergencies and bridge team work? 

2. What training needs will a ship handling simulator appropriately :neet 

with respect to Canada's offshore petre!eum mdustry? 

3. What training needs will a ship handling simulator appropriately meet 

with respect to Canada's fishing industry? 

4. What traimng needs will a ship handling simulator appropriately meet 

with respect to navigating io ice? 

5 .  What other specialized training may a ship handling simulator offer? 

4. Significance of the Study 

The facility in St John's is Canada's first major ship handling 

simulator. The significance of the study is that it has ascertained mews of 

what may be wnsidered haining elements for the ship handling simulator by 

abstracting mews of experienced mariners. This study identifies the train~ng 

needs that such a ship handling faciltty will meet far the Canadian marine 

indusby. 

5. Delimitation's of the Study 

The following factors are aclmowledged as delirmtation's in the study: 

1. The study was delimited to marine training and education using s h ~ p  

handling simulators. 

2. Research a d  development aspects of a ship handling simulator were 

not included in the study. 



3.  The study was delimited to identifying the training needs of the 

commercial secton of the marine industry. 

4. The study sought the opinions of mariners with respect to training on a 

ship handling simulator. 

6. Limitations of the Study 

A number of limitations are inherent in a study of this nature as the 

volume of marine education is vast and diverse. Similarly, the population of 

mariners is not only vast, but fluctuates aeatly because of seasonal and 

economic factors and as a cansequence is difficult to identify at any given 

moment in time The following were, therefore, recognized as imposing limits 

on the generalizing of the results to the total population. 

1. The study is limited in that the participants were not a controlled 

random sample from the population. 

2. No attempt was made to achieve proportionate representation from the 

secton within the industry. 

3 ,  The participants were asked to express Lea opinions, hence 

subjectivity is present 

In spite of these above limitations, however, and because the study 

has a focus on identifying the haining dements required for the use in 

simulator training, the limitations are not believed to be of a direct 

consequence to the findings of the study. 



RELATED LITERATURE 

1. Introduction 

Slup handling simulators have been available since the mld 1960s in a 

variety of forms with a wide range of uses divided bshveen training and 

research. Simulators are complex and costly; therefore, their numbers are 

relatively small, and dishibuted at the larger msrine Cenhes in the world. 

The related literahre referenced to marine training using ship 

handling simulators wll  be presented under three sections: (1) information 

supplied by manufachlrers concerning the training for which their equtppmeni 

can be used, (2) informat~on about mining progams cwently offered on ship 

handling simulators by a selected number of international institutions, and (3) 

a review of related lierahre dealing with ship handling simulator training. 

The emphasis in modem day shipping is towards more cost effective 

fleets. Ship operators are today facing unprecedented problems in providing 

adequate haining for their personnel. Ships are more sophisticated, hainlng 

requirements are more shingent, yet resources, in terms of mining personnel 

and adequate funds are being continually reduced. Those responsible for 

speci@ng m d  designing haining are in a difficult position as trai~ung must be 

enhanced in an environment of economic restraint. 



Reeves in a shldy on ship simulation ind'cated that: 

The critical measure of the validity and fidelity of skills training 
and problem solvlng on slup sunulation installations is the 
degree to which learned performance is retained and hansfemed 
positively and safely to sea . . . there are no defensible 
shortcuts to using ship simulation facilities for solving m a n h e  
problems and achieving effective mining 1 

2. Manufacturers and Suppliers of Ship Handling Simvlstors 

The manufachlrers and suppliers of ship handling simulators suggest 

their simulators may be used in a number of ways for marine training. The 

contents of brochures which describe simulator products available 60m 

several compames report a general emphasis on the training. There is no 

intention to ssuggen preference for any particular supplier, nor is the list of 

suppliers complete. 

Maritime Dynamics Ltd. 

Maritime Dynamics Ltd , a manufachrer of ship handling simulators, 

is located in Phoenix, Arizna. They state that the offshore marine indushy is 

concerned above all with ship operations in close quarters and in poor 

weather conditions. They claim that the flexibility and modular des ip  of 

their simulator, coupled with the ability to mount users' own ship 

mathematical models and port desips, gives the simulator a vay wide range 

of potenti; haining uses. Suggested haining uses include ship handling at 

'P.E. Reeves, "Mariner Skills Transfer by Simulation" Transhare 
(c), Vol. 99, Cod. 1. Paper B2 1984. 



close quarters and stem view approaches together with ship familiarization. 

Maritime Dynamics engineers observe that a simulator may be used for 

navigational and safety hankg for the officer of the watch in bridge 

procedwes, emergency procedures and in use of bridge equipment. 

VFW-Fokker 

VFW-Fokker of Bremen, Germany, a manufachuer of a range of 

successful short and medium range haul aircraft, ranks among the lead~ng 

aerospace companies of the world. This backgromd provides a basis for the 

development of vanous transportation simulators which include the ship 

handling simulator. This manufacturer suggests areas of training should 

include ship handling, familiarization of various vessel types, manoeuvring 

and navigation under real ship environmental conditions and pilotage haining. 

Racal Decca 

Racal Decca developed and installed the first British ship handling 

simulator at the College of Nautical Studies in Warsash, England in 1977. 

Racal SMS (formally Racal Decca) is one of five companies which form the 

Racal Marine Ltd. group This group claims to draw together world 

achowledged expertise in m m e  discipltnes of navigation, radar, marine 

control, m m e  simulation and senice. The purpose of their simulators is tr. 

satisfy the requirements for versaole training systems and proprams. Racal 

engineers suggest simulator training in ship handling and navigation. They 

recommend this training for all officers, and bdicate that the training 

programs should simulate open sea conditions as well as reshlcted watnways 

under various visibihty conditions. An addition Wining propam in bridge 

organizational procedures is also suggested by the Racal engineerr. They 



suggest that this additional haining may be met by the use of less 

soph~sticated sunulators, however if it were part of a larger program it would 

be readily adapted to training on a shp handling simulator. 

Marconi Radar Systems Ltd. 

Marconi Radar Systems Ltd. of Leicester, England was establ~shed in 

1971 and specializes in advanced electranic syskms designs. Marconi 

engineers claim the purpose of a ship handling simulator is to provide haining 

appropriate to a variety of ship rypes and in scenarios, in which ships function 

with a high degree of realism in both content and surrounding for ships 

officers and p;lots. Traimg for shp handling and navigation in harbour 

approaches, water ways and open seas is complemented with haining in 

electronic nangational ~nshumentation and radio communications. They also 

suggest that in utilizing a simulator for training, programs should include 

procedural training for emergencies and bridge operation as well as with 

training in the use of ship conhol and vessel familiarization. 

Knipp Atlas 

K ~ p p  Atlas of Bremen, Germany is a major manufacturer of ship 

handling simulators and radar simulators. As well they have been long 

estdblished manufacturer of military and marine electronic systems. Krupp 

engineen suggest that their simulator has many applications in the training of 

marinera. These applications include haining for professional and academic 

qualifications as well as being a tool for refresher training for qualified 

seamen. They suggest a simulator facilitates the education of mminerr to 

appreciate the physical forces involved in vessel motion and ship handling. 



Seagull A/S 

Seagull NS of Horten, Norway was founded in 1978 by a group of 

engineers who offer a depth of experience in the fields of applied cornpttter 

technology, systems innovation and design. Therr achwties related 'o the 

development and production of marine simulators and trainers 3s a basis for 

diversification and growth of this company. Seagull simulators perm11 nainmg 

in navigation, ship handling and manoeuvring Basic training includes 

equipment familiarizrtion, vessel manoeuvring, position fixing and radar 

operation. More advanced training covers integrated operations and complex 

ship handling and navigation and the evaluation of how the different 

operational condihons affect the performance of vessels and equipment. 

C. Platb 

C. Plath is a German company located in Hamburg. Founded m 

1837, C. Plath represent a technology-based company prodding advanced 

electronic navigation and ship control systems, reflecting experience in the 

project management for combined computer hardware and software systems. 

As recently as 1985, C Plath entered the smulation market place and 

operated in close cooperation with the Danish Maritime Institute. Their 

jointly offered simulator is acknowledged as offering a wide range of training 

provisions. In their literature C.Plath engineers suggest that marine and navy 

personnel training may use their system for ship handling ma~oeuwing and 

colhsion avoidance. An existing simulator of thir manufachlrer is presently 

being used by the Copenhagen School of Navigation to train navigators and 

~ilots.  



Summary 

Marine baming, utihzing ship handling simulators, will vary according 

to the specific needs of the industry being serviced and the capabilities of the 

training facilir,. Therefore for tha manuFacturers of simdators to identify a 

finite list of training uses would be inappropriate. A close inspection 

however, shows that there are three common areas of mining that are 

consistently identified These are taining in ship handling, navigation and 

collision avoidance. 

3. Training provided by Educational Institutions with 

Ship Handling Simulators 

There are presently a numbel of educational institutions in v&ous 

locations throughout the wodd using ship handling simulators in their training 

programs. Calendars and other related materials kom six of these institdons 

are reviewed in this study. 

Arctec Canada I.td. 

Arctec Canada Ltd. of Ontario has achieved an international 

reputation for their expertise in ice engineering and cold ocean technology. 

More recently Arctec has expanded to provide advanced problem solving 

capabilmas in support of a wide variety of marine transportation and offshore 

problems. Arctec commissioned Canada's &st Bridge Navigation Simulator 

in 1987. It offered full scale bridge conmls, and computer generated graphic 

projection of bridge views, and a basis for an ice navigation simulator. 

Arctec offers the simulator fcr W g  new mariners on handling different 

types of ships, rules for avoiding collision at sea, bridge procedures and 

helmsmanship. Also the simulator offers training provisions that allow 



experienced officen and captains to practice handlmg a ship in various 

emergency situations. The current simulator has a nochlmal display and is 

suitable for nochunal navigational training only. 

Australian Maritime College 

The Australian Maritime College (A.M.C.) is loeated m Launceston, 

Tasmania. As the national Aushalian maritime college, it provides maritime 

and marine related courses at various levels, lneludlng degee and post 

graduate studies. A M  C. claims that their simulator is one of the world's 

most advanced commercial ship handling simulators. Their new facilities 

offers training in passage planning, navigation, ship handling and pilotage 

mining. More specifically the training and assessment of deck officers 

conducted at A.M.C. is related to bndge organizat~on and passage planning 

as well as emergency procedures under failure condtttons Their ship handhng 

training for ships masterr is associated with navigation in restricted waters, 

manoewring, moonng and berthing with the use of tugs 

Marine Safety Internatiood 

Marine Safety Intemat~onal (M S.I.) is located at New York's 

LaGuardia airport where it has provided professional training to ship's deck 

officers and engineering officers since 1976. M.S.1, courses are aimed at 

improving judgement by prowding experience in handling high risk situations 

Tmining exercises at M.S.1, are conducted using a variety of simulated 

geographic situations such as coastal approaches, harbours, aaits, rivers, 

canals, hrming basins and docks. The major haining progams at M.S.I. are 

focused on ship handling, pilotage and bridge team management. Canada's 

Dominion Marine Association @.MA.) d e s i ~ e d  special trainlng prngams 



for their masters and chief mates for use on the M S I simulator. These 

programs specialize on the most difficult portion of the St. Lawrence Seaway. 

College of Maritime Studies 

The College of Maritime Studies (C.M.S.) is located in Warsash, 

England and operates hvo slup handling simulators as well as the traditional 

navigation and engine room simulators. The &st marine simulator was 

operational in 1976 with the second simulator coming an line in 1981. 

C.M.S offers several simulator based mning courses ranging from a few 

days to two weeks in duration. The courses offer training in bridge 

organization and team work, emergency procedures, bridge watching keeping 

preparation and advanced ship pilotage. The general emphasis IS on ship 

handling, navigation and bridge watchkeeping practices and procedures. A 

wide variety of training is offered candidates that range &om new entry cadets 

to experienced ship masters. 

Marine Training and Research Centre 

The Marine Traming and Resemch Centre (M T.R C.) in Toledo 

combines area facilities to represent one of North America's largest cenues of 

marine training. The srmulation is modular m design allowing far a broad 

range of trainmg applications. The training courses offered at M.T.R.C. are 

designed to meet specific Uaining needs. Training comes at M.T.R.C. offer 

Uaining in collision avoidance, radar plotting and navigation, ship handling 

and bridgelteam organization. 

Seafarers Harry Luneberg School of Seamanship 

The Seafarers Hany Llmeberg School of Seamanship (S.H.L.S.S.) in 

Connecticut, USA.  offers Uaining programs at all levels for marine 



certification. The ship handling simulator was commissioned in 1986. and is 

an integal component of haining programs at the school. Course content for 

training programs utilizing the ship handlmg simulator includes haining in 

ship manoeuvring, watway transits, pofi approaches, navigation, and 

collision avoidance practice. 

Summary 

The review of haining programs was based largely upon data from 

college brochures and calendars Consequently references are not detailed 

descriptions. Neverthekss, common training practices in the programs are 

evident. There is evidence that emphas~s is placed on training in ship 

handling and navigation as well as bridge team management and pilotage. 

4. Literature Dealing with Marine Training Using 

Ship Handling Simulators 

Literature related to haining and ship handling simulators is extensive. 

The emphasis is mainly related to the credibility and rationality of simulation 

training. There is a scarcity of literame related to identifying what trainmy 

needs may be addressed utilizing ship handling simlrlators. The research 

review is from a wide variety of sources that include government funded 

projects and research that support purchase tender specifications 

A Sea Cadet Training Program Study 

A comparative study of two propms for sea cadet haining 

conducted in Warrash, England and King's Point, New York was carried out 

by the Computer Aided Operations Research Facil~ty (C.A.O.R.F.)? This 

research put insmctor differences and techmques as controlled variables in a 

mdy of variations in the two ship handling simulator procedures. Retention 

20 



of simulator-based haining and the identification of the critical components in 

the training of maritime cadets using simulator-based training was sougbt. 

The bansfer of learned skills i?om simulator-based training to the real world 

were also assessed using controlled and non controlled gmup. The behaviourr 

and skills associated with basic bridge procedural practices such as watch 

relief, watch standing, navigational support and the following of @ven orders 

were monitored. The shldy focused on relevance of haining, and the 

effectiveness of conducthg such training usmg ship handling simulators. The 

results provided data to amend canrse objective and skill tasks for each 

program. However, there were no indications to how the training objectives 

were initially identified or subsequently validified. What became apparent in 

this and many of the research papers and studies related to ship handling 

simulators was the insiructional practices and habng needs are oiien taken 

for granted and shll assumed to he relevant. 

Acquiring s Ship Handling Simulator for Training in Finland 

Prior to acquuing a ship handling simulator for mining in Finland a 

preliminary specifications document was published In 1981 by the Technical 

Research Centre of Finland. Included in this document were a list of the 

@aining objectives for the proposed centre. Following the acquisition of the 

simulator a repon was published by the Research Centre that described the 

2Computer Aided Operations Research Facility. (C.AO.R.F.), "A 
Comparative Analysis of Ship handling Simulator-Based Training Programs 
Conducted by the College of Nautical Stndies, Warsash, England, and by the 
United States Merchant M"arine Academy, Kings Point, New York", 1985. 



selection procedure and process. The Haapio' repon reviewed the initial 

requirements and analysed the system that was selected. The chosen system 

was required to meet two main objectives mining and research It 

recommends that all ranks of deck officers from cadets to masters and pllats 

should benefit from basic, advanced and follow up training on simulators. 

The various levels of taming were to consist of; ship handlmg, navigation, 

rule of the road, emergency sihlations, handling capabilities of different ship 

types, piloting, environmental effects on ship manoeuvring, anchoring and 

mooring, reshicted navigation and passage planning. These general training 

requirements would r e c e i ~  relative emphasis dependent on the course and 

experience of the hainees 

It is apparent that although these training areas are very applicable to 

the marine environment as a whole, they are very general and do not reflect 

the specific training needs for the various sectors of the marine industry. 

Ship Handling Design for Nautical Schools 

In an address to the International Marine Simulator Forum June 1987, 

Dr. Hamnell and Captain Mone4 identified potential levels of training 

effectiveness with the use of marine simulation. The three interacting factors 

identified were academy lraining objectives and needs, simulation technolorn 

and cost. Their address generally focused on the issues surrounding the 

acquisition and use of a ship bridge simulator, Ixaining needs, contiwat~on of 

training and cost. 

3A. Haapio and M. Heikkila, A Ship Handling Simulator for Training 
and Research (Technical Research Centre of Finland.) 1985. 

4J. ~ a k m e l l  and G. Mote, "Shp handli& Simulator design for 
Nautical Schools." International Marine Simulator Fonm 1987.p 203-216. 



Training objectives and needs comprise one side of the equation; 
cost is the other. Sunulation technology is the med~ahng factor, 
trading off between cost and effectiveiiess.4 

When addressing the area of traimg needs Hammell and Mone claimed that 

changing marine technology and increased demands may require advanced 

training, however, 

finding that a ship bridge simulation is an dfective medium for 
training cadets IS insufficient jushfication for pwchasduse of a 
simulator . . . this must be addressed with regard to changes in 
the marine indushy and their impact on training needs4 

Their paper identifies the counes to be used on the ship bridge 

simulator at the Massachusetts Maritime Academy to meet specific military 

cadet haining objeaves as show below. lhey conclude that although the 

ship handlmg simulator is an effective means to conduct the haining, there are 

equally cost effective altematiws available 

Course - Simulator Aoalicatioq 

1. Piloting1 watchkeeping practice 
helm and engine orders 

2. Rules of the Road ship and light recogrution 
steering and sding rules 

3 Plloting I comtal nangation practice 
4. Radar Observer I bridge procedureskadar\visual 
5. Radar Observer II bridge team conceptskadar practices 
6. Navigation 11 electro~c aid application 
7. Seamanship U slup handling, emergency situation and 

watch standmg procedures. 



In summary, Hammell and Mone indicated that marine training 

institutions have lmique traimng needs and ship bridge simulators are cost 

effeective tools only when they are use to meet those needs. 

Cansdlao Marine Tmnsportation Pmject 

Elliott5 in lus paper, reviewed Arctic training and safety In referring 

to Masters and Mates training Elliott observed; 

At present, oppormnities for ice navigation training in Canada 
are relatively limited. For the most part, bridge watch ke-pers 
leam their mfl through first-hand obsetvatlon of a senior 
officer's responses to various ice cond~hons, or tbmugh a more 
dangerous ritual of learning by doing . . . 

m e  1978 International Convention on Standards of Training Certification and 

Watch keeping for Seafarers (of which Canada is a signatory) outlines the 

minimum knowledge required for certification of masters and ch~ef mates of 

ships of 200 gross register tons or more. It requires, specifically, that 

navigators acquire skills in voyage planning and navigation for all conditions, 

including ice, and manoeumg and handling of a ship in all conditions, 

including practical measures to be taken when navigating in ice or cond~tions 

of ice accumulation on board. These rather broad requirements may be 

translated into topics for spec~fic modules of instruction and training uslng a 

ship handling simulator. Such topics may include; Arctic navigational 

5W. Elliott, "Arctic Stupping; An Assessment of Crew Recmitment, 
Training and Quality of Working Life Issues." Report No. 14 Transport 
University Proprams, Slategic Policy Directorate, Tmsport Canada 198516 



equipment, limitation of charts, ice interpretation and identification, 

navigational route selechon, vessel handling characteristics and 

manoeuvrability in ice, Arctic search and rescue. 

Technology and Manning for Safe Ship Operation 

A British merchant service review into the personnel requkments for 

their merchant fleet in the 1993s was completed in 1986. The s m y  used 

weighted criteria to provide the required leaming outcomes for navigation. A 

five polnt Likert-type scale was used to gather data on the importance of 

specified haining elements. In the report on the survey, three areas of training 

needs were identified as significant; ship handling, collision avoidance, and 

navigation. 

Certain functions are ~ e r f m e d  so infreauentlv a.~d their . , 
criticality is so high that competence in their performance can 
only be gained and assessed by the use of simulation techniques 

The use of sunulators for the assessment of all the h;ghly 
critical skills is emphasized because, short of examiners 
proceedmg to sea, it is only howledge which is ever assessed 
and the demonshation of skills 1s never observed, rather it is 
assumed by virtue of the production of a watchkeeping 
certificale.6 

In was also concluded that ship handling simulator baking was to be 

considered a viable means of conducting assessment and thus a tool for 

haining and research. 

6L. A. Holder and D. Moreby, "Teobnology and Manning for Safe 
Ship Operations in the 1990ts", report prepared for the Department of 
Transport. UK. 1986. 



Canadian Study and Survey Related to Ship Handling Sirnulaton 

Arctec Canada Ltd. conducted two studtes related to ship handling 

simulators. The first study' was prepared for the Canadian Coast Guard m 

1984. The report of the shldy documented the performance specification for 

a ship handling simulator that included ice handlmg capability. The purpose 

of the study was to establish the technical requirements for a ship handling 

simulator, however the training needs to be mel by the simulator were not 

identified. The repoR makes a reference to s~mulator training for sea going 

personnel in the context of ship handling. The authors of the report suggested 

simulator training would be conducted for ships masters, oi3cers and pilots, 

in port familiarization, navigation in harbours and channels as well as 

familiarization with new vessel characteristics. 

A second more recent study8 conducted in 1986 investigated the need 

for a ship handling simulator facility to be established in Canada. The 

simulator would meet the demands for training by the Canadian shipping 

indushy. The survey questionnaire comprised of thirty six (36) questions, 

however, only question #3.1 was related to identifying eaining needs. 

'Arctec Canada Ltd., "Canadian Ship handling Simulator 
Requirement" submined to the Canadian Coast Guard 1331C. July 1984. 

8T. Johnstone and R. Abdehour, "Bridge Simulator Market Survey" 
submitted to the Regional Indushial Expansion, Newfoundland 1986. 



Question 3.1 - If you do feel that a ship handling simulator 
would be useful for trainmg please rank the following in order 
of nnportance k) you, 1 being the highest. 
(The numbers ned to each concept inhcates the final &g 
results) 

(9)- Traning In npen watcr manouumng 
(6j- Tauung m manoeumng ~n sca Ice 
(3)  ltalnlng inr opcratlons ofnew ships 
(5)-   raining for manoeuvring in new harbours 
(8)- Daytime training 
(4) Nochmal training 
(2)- Training on electronic equipment (navigation) 
(7)- Sight specific training 
(1)- Closewatch manoeuvring as with offshore smchlres or in 

a Seaway 

Closewatch manoeuvring (ship handling) and navigation were r d e d  

as #1 and #2 respectively. This was consistent with other findings identified 

in the reviewed literam. 

Uniied States Coast Guard Study on Ship Simulator Training 

A series of comprehensive studies of the effectiveness of ship 

simulator haining were undertaken by U.S.C.G. between 1977 and 1983, 

hown as the Training and Licensing Program.9 The Studies were described 

as logical analysis, and commenced with an examination of simulator 

effectiveness in the aircrafl and nuclear power industries. These industries 

where chosen as having similarity and useM to determine training 

effectiveness. 

9Computer Aided Operations Research Facility (C.A.O.R.F.) U.S., 
"A Comparative Analysis of Ship handling Simulator based training 
programs" 1985. 



This jointly sponsored US.  Coast Guard and U.S. Maritime Ad~nmishatian 

program was conducted at Computer Aided Operations Research Facility 

over a six-year period. It was comprised of a series of studies and 

experiments, the purpose of which was to define the role of the ship ha~dlmg 

simulator in the mariner training and licensing process, using simulator-based 

training experiments with cadets, masters and pilots. 

Findings, derived !?om the analysis gave evidence to conclude that 

simulator-based mirung is preferable to at-sea waining for the achievement of 

many haining objectives. Safety, cost, and haining control factors were 

mitigating factors. Identiiication of specific mining objectives derived fcom 

an analysis of marine accident reports showed simulator-based mining has 

potential benefit in reducing collisions, ramrings, and groundings. These 

haining needs form the core for which simulator training facil~ties could 

qualify to receive U.S. Coast Guard licensing credit for 'heir mining 

programs. 

An extensive analysis of simulation and its application in the marine 

industy w m  contained in a series of reports mder the program. The fiscal 

reports were used for the compilation of existing deck officer task analyses: 

development of skills, howledge, input characteristics, and training 

objectives for cadets, deck officers, and pilots. Analysis of the data ~dentified 

the potential of wst-effectively achieving certain mining objectives ma 

simulator-based training in comparison with at sea training. Add~tional 

haining was identified for masters in areas of navigation management, ship 

communications, ship handling, emergency procedures, rule of the mad and 

reshcted water navigation. 



The U.S. Coast Guard, Office of Merchant Vessel Personnel, 

recoMze simulator-based training as an alternative in fulfilling certain 

mariner licensing requirements replacing tradit~onal requirements. Individuals 

who pass approved courses in schools that have simulators receive pamal 

credit toward acquiring a license. The certification procedure conducted by 

the U.S. Coast Guard is based, in large pslf on the guidelines developed by 

the Training and Licensing Rogrm. 

The Growth and Development of Ship Handling Simulators 

Muirheadlo in his thesis submitted to the University of Wales in 1985 

reviewed the development of simulation and its apphcations to marine 

training and research. A general approach highlights many international 

facilities from which he identified their training programs and ship handling 

simulators. The thesis was a study of ship handling performance standards 

for mariners, comparing the results obtained by baditional methods of 

examination with those achieved through the mediwn of the ship handling 

simulator. Performance measures were identified using several groups of 

mariners being subjected to a programme of assessment. The findings of this 

thesis showed that simulator tra~ning programmes should be designed to meet 

specific training objectives. The assessment p r o m e  should be designed 

to test the mariner's competence in any of the skills encompassed m the 

training. 

lop. Muirhead, "The growth and development of Ship handling 
Simulator Systems: From Training devices to Practical Assessment tool - an 
Investigation" (Masters Thesis, University of Wales) 1985. p243. 



In conclus~on, Muirhead discusses the potential use of s~mulators for 

both training and as a means of assessment 

The range of tasks that can be produced is fairly comprehensive, 
depending upon the saphist~cation of the equipment. However, 
the number of training objectives and individual tasks that can be 
included in any programme is resmcted . It is therefore very 
unportant that those responsible for the des~gn and smchlring of 
simulator courses identify those aspects of marine traintng that 
will produce the madmum benefit to both mariner and 
indushy.'O 

5. Conclusion 

It was evident that a verybroad Tange of training requirementrrelated 

to ship handling simulators eusts. lluoughout the related literahre review the 

generalization in training requirements focused on slup handling, navigation 

and procedural skills. Ship handling simulator training required to meet the 

needs of the Canadian marine environment may be similar to that of the 

Australian, American and European marine environment. No systenlatic 

research had been conducted on Canadian mariners to substantiate what them 

views were on the marine training requirements which may be addressed 

using a ship handling simulator. There contmues to exist a need to investigate 

how simulanon can best be utilized in the Canadim marine training system 



DESIGN OF THE STUDY 

To identify the trening needs a ship handling simulator may meet for 

Canadian manners, a questionnaire was designed to survey the opinions of 

the marine mdusby The queshonnaire focused on the five research questions 

stated ~n Chapter 2. A separate section in the questio~aire allowed 

respondents to identify themselves by: (1) indushlal diversity; (2) industrial 

role; (3) familiarity with ship handling simulators; (4) attendance at a radar 

simulator course; (5) nationality of the marine cerlification held The first 

three questions were the variables for gmup analysis of the total data 

collec:ed, the final two questions were included to ascertam the marine 

background of the respondents. Marine trahng and certification are governed 

by international standards and regulations which do not include the mandatory 

traimng on ship handling simulators. Mariners are hditionrlly reluctant to 

change, therefore the study has attempted to ldenhfy areas of training that will 

establish a solid training base far Iihlre training on ship handling simulators. 

The concept of opinion is impo~tant because they shape perceptions, 

influence behaviour and govern actions. The input of opinions into the design 

of a Uaming program will reflect the needs as well as enhance shtdent 

participation. 

1.Guilfordl I gives a definition of an opinion as: 

a personal disposition conunon to indivduals. . . The logic 
b e h d  the use of opinion is that there is a positive correlation 



between what people say on a subject and what they will do 
about it. 

Amongst the pioneers of op,hon and attitude scale consImction were Mtlrphy 

and Likertl2who obsewed that: 

The verbal declaration of opinions and animdes arc regard as an 
indirect method of measuring d~spos~tions which are most easily 
signified and expressed in verbal form. 

Although there is the obnous element of subjectivity w i h n  a survey of this 

type, use of such a measure is suitable and appropriate 

2. The Instmment 

Type of lostrument 

The questionnaire was developed to allow for a rating to be placed 

against each training item listed. The majority of the questionnaire utilizes the 

Likert-type format. The parlicipants were asked to circle the one response, 

out of five, which indicated, m theu opinion, how appropriate the hining 

item was with reference to the ship handling simulator. The assumption that 

opimons do translate into expected behaviour was made, thus a rating of 

responses would serve as an indicator of such behaviow. The responses 

provided a range of strongly disape, disame, undecided, a p e  and strongly 

a p e .  An arithmetic value ranging from one to five was assigned to each of 

the responses respectively as follows; 

11 J.P.Gailford, Psychometric methodo. New York McGraw-Hill 
1954 p.457. 

12 G.Murphy and R.Likert, Public opinion and the mdividual New 
York Harper and Brothers. 1938 p.28. 



Smngly Disagree Disagree Undecided Agree Strongly Agree 

I 2 3 4 5 

The Likert type format was utilised because it has been widely used and is 

similar i? format to that used in Canadian Coast Guard examinations to which 

the respondents are familiar. The questions which were carefully formulated 

and organised were not difficult to construct or intqret using such a desigm. 

Description of the instrument 

The questionnaire was designed to provide detailed information from 

respondents allowing for crosstabulatian by; industrial diversity, industrial 

role within the marine industry, and familiarity with ship handling simulators. 

To identify a broad m-depth basis for mining, the questionnaire was divided 

into nine sections. The fist section, section A, gathered the participants 

background information while the remaining eight sections asked specific 

questions related to marine activities and training areas. 

The fuJt research question was addressed in sections B through E. 

Section B focuses an ship handling and related skills, sections C, D and E 

concentrate on navigation techniques, emergency response and bridge team 

work respe~&ly. 

Research questions 2 ,3  and 4 were addressed in sections F, G and H 

respectively. These sections asked for opinions with refercnoe to the offshore 

petroleum indushy, the fishing industry and ice navigation. 

Section I addressed the final research question and was less specific 

in seeking opinions on specialized areas. 

Finally, an appendage was attached to facilitate comments by the 

participants. 



3. Method of Selecting Question Items. 

In preparing the questionnaire for this study the related literature was 

reviewed and appropriate items were selected. Mormal discussions were 

conducted with mariners as well as with representatives of various shore 

based sectors of the m e  induSey. They included vessel operators and 

marine college faculty. Training profile abstracts from some of the thirty 

facilities throughout the world were collected and incorporated into the list of 

question items. 

The selections of questions for the groups B, C, D and E of the 

i n s m e n t  was based upon international hatning guidelines, and through 

informal discussions with experienced mariners. Ship handling, navigation, 

emergencies and bridge team work are functions oommon to all sectors of the 

marine indus!q and are developed throughout a mariner's career. The specific 

questions reflect the daily routine duties of marinen as well as those skills 

that are also necessary for specialized situations. 

In developing the questions for the offshore peholeum industry, 

discussions were held with serving masters and mates who had operated off 

Canada's East coast. Final selection of the questions also reflects inpnf from 

the vessel operators and the Petmleum Directorate 

Section G refers specifically to the fishing industry, the questions 

resulted 60m discussions with serving fishing masten and mates as well as 

fishing vessel operators. 

The questions referring to navigation in ice, reflect the unique 

en-nmental conditions of Canada's marine mdushy. An ice symwsium was 

held in St. John's in 1987 giving rise to many questions. Through informal 



discussions with participating speakers and reviewing the symposium 

hanscript it was possible to develop the nine listed questions. 

The final group of questions in the survey, Section 5 represent 

questions that were intended to stimulate further mvestigation into the use of 

simulators in training The questions in this section were those of the 

researcher and were based on areas identified in reviewing related literahlre's. 

The full questionnaire was submitted to twenty-one mariners for 

validation. These included, five sea-going manners representing fishing, oil 

exploration and general marine indusny, two government employees, one 

management personnel, four educational faculty, thee shldents and six 

serving masters from the coastal shipping industry. Of the six serving masters 

it is worth noting that three had recently attended a training come at a ship 

handling simulator facility in the U.S.A. In addition to amendments based on 

appropnate comments, the instrument was adjusted to remove ambipities 

and improve cl&ty of the questions . 

5. Popuhtioa and Sample 

The population of individuals involved directly and indirectly with the 

marine industry amounted to many thousands and was in constant flu. 

Although there were some statistics available to describe these parameters, 

spccific data on location of the population was not available and this made a 

random sample difficult to obtain. The study therefore chose accessible 

mariners that were able to respond to Questions #I and #2 of the s m y .  The 



actual number of manners surveyed was not controlled as the distribution of 

the questionnaire was conducted in two ways. The questionnaire was initially 

dismhted to one hundred and twenty seven individual mariners and to forty 

two centres being Coast Guard offices, marine colleges and shipp~ng 

companies. The various centres were requested to distribute the questionnaire 

to marine employees, students as well as ce~tified mariners. 

The survey was distributed throughout the Canadian marine industry 

to identify the wide scope of mining needs that may be accomplished on the 

ship handling simulator. The questionnaire was distributed to mariners 

representing the Great Lake Shipping operations, the fishing industry, 

offshore oil exploration industry, coastal and general shipping industries, as 

well as other related groups such as federal agencies and educational 

institutions. 

6. Collection of Data 

The distribution of a cover letter and the questionnaire was by mail 

and fax. All questionnaires were rehlmed by mail with the exception of seven 

faxed rehlms and those distributed at the Phcific Marine Training Institute in 

Vancouver wluch were collected by l e  researcher. There was no restriction 

on how many questionnai.es were distributed at any paRicular location, 

however it was requested that distribution be restricted to certificated 

mariners. 

The Great Lake ship operators were training their personnel at a shlp 

handling simulator facility, as a consequence, Upper Lake Shipping was 

asked to distribute the questionnaire to their employees. 



Coastal shipping reflects the marine sector of the industry operating 

on Canada's east and west coasts. Typically these mariners were employed by 

B.C. Ferries and Marine Atlantic as well as smaller seasonal operators. 

Mafaers from 'he general shipping sector refers to Canadians who associate 

themselves with foreign going (mternational trading) deepsea shipping and 

those not included in the previous groups, Questionnaires were maled to 

mariners from shipping company address lists, and to all members of the 

Nautical Institute in Canada (International organization requiring a master 

mariners cenificate for membership). 

Due to the unpredictable nablre of the offshore peh.oleum and fishing 

indushies, distribution of the questionnaire to these sectors of the industry 

was less controllable To access these groups questionnaires were dishibuted 

to Fishing schools in eastern Canada, and to students attending fishing 

courses. Mariners from the oil exploration were asked to identify them-selves 

as such through the general process of distribution. 

Q~es~cmnaires were distributed to all Canadian Coast Guard 

Regional and District offices as well as all marine schools and colleges in 

Canada. In addition questionnaires were dishibuted through the B.C. Pilotage 

authority office to their membm. 

A telephone conversation was initiated by the researcher with each 

dishibution centre prior to the questionnaire being delivered to an established 

contact person. The purpose of the telephone communication was to establish 

the conperation of the cenhe to distribute the questionnaire, and to identify a 

contact person. 



7. Analysis of Dah 

The analysis of data uses descriptive statistics transcribed from the 

five point responses for each question using Microsoft Excel computer 

software. The data was used to calculate the standard deviation, mean and 

median averages for each question. All questions were tabulated using raw 

scores *om total rehms The data presents the responses to how 

appropriate is this training, and does not compare the responses between 

specific groups. Unanswered questions on rehlmed responses have been 

allocated a value of 3 (undecided). Total responses to questions where the 

mean and median averages are dissimilar and the standard deviation exceeds 

1.0, were crosstabulated against the variables in section A. These variables 

are; role within the industq, familiarity with ship handling simulators, and 

sector of the industry being represented. For each of these questions a 

correlation table is presented using the grand totals from each sector of the 

industry. Due in part to the fact that oil exploration and the fishing industry 

are unique, all questions in sections F and G were crosstabulated against the 

total responses. 

The data presented, reports the total scores against each question and 

reflects, in the opinion of those surveyed, the training needs for speclfic 

sectors of the marine industry in Canada. The instrument allowed for 

respondents to submit comments. All comments received from respondents 

are grouped and reported upon following the analysis of the data. 



ANALYSIS OF DATA 

Tkis chapter comments on the responses to the study and discusses 

some of the relevant findings. Each section of the study is reviewed 

separately providing data to substantiate the observations. With the exception 

of section A, all responses have been totalled and the mean average, median 

average and standard deviation reported for all questions in each section. The 

data was analysed with a confidence lewl of 95%. Where the standard 

deviation of the response to any question was equal to or greater than one 

(21) a hnther analysis was undertaken. The additional analysis has been 

presented in cross tabulation tables using the 61% three questions in section A 

of the questionnaire as the variables. Fwiher, a cornlation of the total 

responses for each sector of the indushy (as in question one, section A, of the 

questionnaire) is reported in the tables for these questions. The wmlation 

values were calculated to establish varianoe, lf any, between the responses 

made by each sector of the indushy. All comments from the respondents have 

been included at the end of the chapter. 

1. Responses to qoestiomaire 

The questionnaire was delivered to relevant locations in the shipping 

indushy for Bshibution. Locations included Coast Guard offices, nautical 

colleges and shipping companies. In addition the questionnaire was 

dimibuted to individuals who's names appeared on membership lists supplied 



by organizeiions such as the Nautical lnstlhlte The survey was conducted 

during the spring and summer of 1993. At the time data analysis commenced, 

201 questionnaires had been returned. D.e total population of those involved 

in the mrnine industry is an unknown, however it was anticipated that 166 

rehrms would be received in the raho of 25 each from the Great Lakes, 

Fishing, Coastal, and Oil exploration sectors of the industry and 66 from the 

General merchant fleet sector. Although the overall survey returns exceeded 

expectations, the ratio of survey returns from each industry sector vaned 

dispropcotionately. A disparity behveen the number of predicted survey 

rehvns and achlal survey returns was anticipated as the d~stribution of the 

questionnaire was not controlled. The responses to section A of the 

questionnaire are shown in table 5.1. 

TABLE 5.1 
SUMMARY OF RESPONSES TO SECTION A -GENERAL QUESTIONS 

1. Which one of the following do you most represent? 
37 Great Lake shipping 
17 Fishing industry 
17 Oil exploration and suppon vessels 
28 Coastal vessel operator 

102 General merchant fleet (including government vessels) -- 
2. In which role are you cmently engaged? 

81 Sea Golng 
12 Management 
56 Education 
7 Student 

42 Government 
3 Other @lease state) 



Table 5.1 continued 

3 How familiar are you with ship handling s~mulators? 
78 Attended a course 
33 Visited a facility 
43 Read related literahlre 

8 Based on other's opinions 
39 None 
0 Others (please state) 

4. Have you attended a radar simulator coune within the last ten (10) years? 
169 Yes -- 
32 No 

5.  Were your Marine qualifications obtained m Canada? 
148 Yes 
53 No 

During the period of data analysis a M e r  eighteen completed 

questionnaires were received, however it was not practical to include this 

data in the analysis process as they were received at irregular intervals. The 

data was reviewed and all comments from these late survey returns has been 

included at the conclusion of this chapter. 

2. Section A-Geoenl questions. 

The first section of the survey, section 4 collected data with respect 

to the individual respondents. The data from the first three questions within 

this section then formed the categories for cross tabulation. The questions 

were grouped under five main headings as shown in table 5.1. 

The first question sought to identify the respondents by sector of the 

industry. This was of primary importance to the study as eaining needs may 



vary between industry sectors. 

The second question categorized the respondents into their 

employment role within the marine industry Although all respondents held 

similar minimum kaining levels, theu position within the industry may reflect 

a different opinion concerning mining needs. Of the 201 returns, 81 (40%) 

were Eiom seagoing personnel, 56 (28%) from educators, 42 (21%) from 

govennnent employees, 12 (6%) from industry management and the 

remaining 10 (5%) 6om students and others who ~dentified themselves as 

marine surveyors. 

The third question of section A sought to identify haw familiar 

respondents were with ship handling simulators. There are presently over 

thirty ship handling facilities in the world, offering training programs. Many 

of their courses are custom designed to meet the needs of specific goups 

such as the B.C. Pilots. Ofthe 201 returns 111 (55%) had visited a fac~llty 

and of these, 78 (70%) had attended a come on a sbp handling simulator. Of 

the remaining 90 respondents 43 (21%) were familiar ..uith simulators by 

means of reading related literahlre and 47 (20%) had little or no familiarity 

with ship handling simulators. 

Question four of section A asked respondents to identify recent 

attendance on a conventional radar simulator course. Radar simulators are the 

predecessors of ship handling simulators, consequently attendance on such a 

course would assist in passing opinions on &hue questions. The data 

collected through this question showed that 169 (84%) of the 201 respondents 

had attended a w m e  within the last ten yem. 

The final quesuon m section A sought to identify the nationality of the 



respondents marine qualifications Many of the marinen in Canada originated 

from other nations whose training methods and needs may not necessarily be 

those suitable for Canadlan mariners. In the final collection of data, 148 

(74%) of the 201 respondents had obtained their quahfications in Canada. 

3. Section B-Ship handling. 

The sixteen questions in this section dealt solely with the handling of 

a vessel in what are becoming increasingly routine situations. Ships are 

becoming larger and manners are required to be competent in using the 

advanced technology available. Various scenarios at sea, in estuaries, in 

collision avoidance situations, as well as specialised ship manoeuvring were 

presented to those surveyed. The responses to section B are reported m table 

5.2. 

With the exception of questions #7 and #I0 there was an agreement 

of opinion that the various scenarios presented were areas of training for 

which a ship handling simulator would be appropriate. The relatively high 

standard dewation values in questsons #7 and #10 indicate doubt as to 

whether or not h.aining for certain ws of manoeuMing such as dry dockkg 

a vessel and handling a vessel in adverse weather conditio~s are appropriate 

on a ship hanmin~ simulator. The data for questions #7 and #I0 showed a 

relahvely high number of responses in the undecided category as well as m 

the disa~ee column. Both areas of ship handling are very specialised skills 

and require practice and experience. 



TABLE 5.2 
SUMh4ARY OF RESPONSES TO SECTION B SHIP HANDLING 

SD D U A SA mean med st dev 
1.Handlingavessel in ariveror 1 6 9 96 89 4.32 4 0.74 

estuary having regard to the 
effects of currenr, wind and 
res~cted  water on the 
response to the helm 

2.Manoewninginshallow 1 6 19 93 82 4 24 4 0 78 
water and w n h e d  areas 

3 Theinteraction between 1 5 30 89 76 4.16 4 0.80 
passing vessels and between 
own ship and nearby banks 

4.Berthing and unberthing in 1 7 18 89 84 4 21 4 0 85 
various cond~tions of weather 

5.Berthing anduoberthing with 3 9 24 92 73 4.10 4 0 89 
and without the assistance of 

6.Anchoringinvarious 0 11 36 115 39 3.90 4 0.16 
conditions using different 
moors 

7.Handling and managing a 7 29 47 85 33 3.53 4 1.04 
vessel at sea in adverse 
weather conditions 

8,Approachingpilotage 1 13 23 103 61 4.04 4 0.85 
stations with due regard to 
ediic and weather conditions 



Table 5.2 continued 
SD D U A SA 

9.Manoeuwinginhaffic 2 15 22 97 65 
separations scheme 

I 0 . m  docking a vessel 13 33 62 68 25 

I l.Ship handling and manoeuwing of 

(a) various vessel types 0 3 6 96 99 

(b) vanous laded 0 1 14 106 80 
conditions 

(c) vanous et.yle, 1 1 14 102 83 
bowthruster configuration 

(d) unfamiliar elrcumstances 1 7 27 SZ 84 

(e) familiar circumstance. 1 7 27 114 52 

12.Collision avoidance 2 4 19 70 106 
manoeumg 

13.Vesselmanoeuvnng 3 2 17 100 79 
characteristxcs 
(advance and transfer) 

14.Usingnavigational bndge 3 11 24 94 69 
equipment 

15 Multi-ship collision 2 7 14 77 101 
avoidance 

mean med. st dev. 
4.03 4 0.91 



Table 5.2 continued 
SD D U A SA mean med st dev 

16.Manoeuvring 
(a) by day o 7 19 110 6s 4.15 4 073 

The data for both qhestians was cross tabulated and is shown in table 

5 1 for question #7 and table 5.4 far question # 10. In questlo" #7 the fishing 

group showed a low correlation value wth other groups, however the number 

of respondents was low(l7) and does not account for the overall hlgh number 

of undecided and Lsagrees responses. Of the 11 1 who had visited a simulator 

or who had attended a ship handling course, 68 (61%) agreed whlle 33 (39%) 

remained undecided or disagreed. 

Of the 201 responses to question #lo, 62 (31%) remained undecided 

and 46 (23 %) disagreed. The correlation between groups was consistent with 

the excs!tion of the fishing sector which was low. Nthough 93 (46 %) of the 

total respondents agreed or shongly agreed, only 40 (36 %) of those who had 

been lr 7 facility indicated that dry-docking was a mining need to be met by 

a ship >andling simGator. The data fmm the overall returns indicate rllat the 

training for drydocking may be bener achieved using other methods such as 

on the job training. 

4. Section C-Navigation 

The concept of nangatirn. is ?undamental to all deck officers 

irrespective of the sector within which they are employed. Tradihonally the 

46 
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practical mining needs in navigation have been met by the use of radar 

navigation simulators and seagoing experience. Having an established median 

for mining may account for the relatively high number of undecided and 

disagree responses, which is shown in table 5.5. Of the eleven question in this 

section, questions #3, #4, #7, #9, #10a, and #10c had standard deviation 

values r 1 are further analyzed as per tables 5.6, 5.7, 5.8, 5.9, 5.10 and 5.1 1 

respectively. 

The responses to queston #3, navigation in open sea, are cross 

tabulated and are shown m table 5 6. The od exploration group correlation 

values were relatively low with all other groups however the number in this 

group was too small to explain the high undecided and disagree returns. The 

overall m n s  s b o ~ e d  87 (44%) agreed with the training and of these, 57 had 

attended a simulator facility 

TABLE 5.5 
SUMMARY OF RESPONSES TO SECTION C. NAVIGATION. 

SD D U A SA mean med. st.dev. 
1.Navigationon coastal 4 20 24 102 51 3 87 4 0.97 

passages 

2 Navigationin contined 1 7 7 104 82 4.28 4 0.74 
waters 

3.Navigationin open sea 18 47 47 60 29 3.11 3 1.20 

4.Pass?g preparation and 9 29 41 80 42 3.58 4 1 11 
execution 



Table 5.5 continued 
SD D U A SA mean med. st.dev. 

6.Watchkeepingpractices 4 22 24 97 54 3.87 4 0.99 
and procedures 

9.Recognitionofnangational 9 18 25 86 63 3.87 4 1.09 
lights and shapes 

10.Nangation position fixing using: 
(a) visual bearings 6 24 54 83 34 3.57 4 100 

@) radar range and bearings 4 20 22 93 62 3.94 4 0 99 

(c) eleclronic systems 6 18 22 98 57 3.91 4 1.00 

11.AutomaticRadarPlotting 3 10 25 93 70 4.08 4 0.89 
Aids (A.R.P.A.) systems 

The question related to navigation passage planning was asked m U4 

of section C The data was cross tabulated and shown in table 5.7. Of the 

total 201 responses, 79 (39%) either disagreed or were undecided. The 

correlation values behveen p u p s  was least when comparing the Great Lake 

sector and the General merchant sector with other groups. However the 

correlation between these two groups was high. In bath groups there was a 

relatively larger number of disagreed and undecided responses. The responses 

from the Great Lake sector showed 50Y0 of those having attended a course at 

a ship hmdling facility wme undecided or disagreed, a similar figure a 

reflected from the Gmeral merchant sector. 
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Question #7 of section C asked for an opinion on appropriateness of 

baining for radio commu~cations using a ship handling simulator. From the 

overall responses I29 (64%) agreed with the appropriateness, a result which 

was consistent in all groups. The undecided responses to this question may 

have been influenced by the isolation of radio comunication 60m the role it 

nomally plays within the larger area of navigation bridge operations. 

One of the technological advances 6om radv simulator to ship 

handling simulators is the abillty to d~splay daybght and night-time visual 

scenes. As well as supplying a sense of realty to the h-aining, visual capability 

also allows the eainees to utilise his or her visual senses which is not the case 

with radar simulators which are often referred to as blind pilotage simulators. 

Question #9 of section C asked for opinions with reference to uaining in the 

recognition of navigation lights and shapes. Of the 201 responses, 149 (75%) 

agreed a consistent response from all sectors. An interesting result from the 

crass tabulation showed 18 of the 27 disagreed responses came from the 

general merchant group as did 14 of the total 25 undecided responses. Of 

these 14 undecided responses 9 were fmm those who had attended or visited 

a ship handling facility. A similar ratio was found for the disagree responses. 

The hirung in the use of visual bearings as a navigational technique 

is generally resticted to onboard ship. Responses to question #10.a showed 

117 (58%) of the 201 retmns a p e d  with this training on ship handling 

simulators, with 54 (27%) being undecided. The cross tabulation displayed in 

table 5.10 showed a good correlation between d groups. The Great Lakes 

sector recorded 14 (38%) undecided of which 10 had attended or visited a 

ship handling simulator facility. 
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The h a 1  queshon to be discussed from section Cis  #I0 e, namgation 

position fixing using elechonic systems. Training far this form of navigation 

is undertaken in elechonic instnvnent laboratories, radar stmulators, or 

aboard a vessel. Of the 201 respondents, 155 (77%) felt such training would 

be appropriate using a ship handling simulator. The cross tabulations in table 

5.11 showed a high correlation between sector responses. The total number 

of undecided or disagreed responses was 46 of which 21 had attended or 

visited a ship handling simulator. 

5. Section D-Emergency. 

Emergencies at sea .we events which mariner's experience but due to 

the nahlre of emergencies at sea and the physical restriction involved, the 

training for such occwences is limited. With the exception of Marine 

Emergency Training (M.E.D.) courses whlch focus on the use of lifeboats, 

ship evacuation and fire fightmg, emergency lrahing is limited to theoret~cal 

studies. Responses to each question within this section indicated agreement to 

the appropriateness of haining on a ship handling simulator. The responses to 

questions &om section D are shown in table 5.12. With the exception of 

question #4.b (engineibridge equipment failure procedures when in reshicted 

waters), there was a wnsistently hi& number (behueen 18% and 25% of the 

total 201 rehmts) of undecided responses to all questions. A high return in 

this category indicates indecision in elther the appropriateness of the haining 

using a ship handling simulator or in the capability of such a simulator to 

facilitate the training 

Question #4.(a) was a variation on question #4.@) in as much as the 



ship engine failure occurred m open water as  apposed to reshicted water for 

navigation Of the total 201 rehlms, #4.(a) r e m e d  127 (63%) a p e d  

response as compared to 178 (88.5%) for question #4.@). The area of water 

for navigation was Le  only variable in these questions, therefore the 

responses indicated that training on a ship handling simulator was more 

appropriate when the vessel was iir rratricted waters The cross tabulations for 

questions #4 (a), #6 and #7 are qh.avm in tables 5.13,5 14, and 5.15. 

TABLE 5.12 
SUMMARY OF RESPONSES TO SECTION D. EMERGENCY 

SD D U A SA mean med, st.dev 
I Man overboardprocedure 2 13 39 98 49 3.89 4 0.88 

under various conditions 

2 Search and Rescue patterns: 
(a) single ship 4 23 34 104 36 3.72 4 0.96 

@) multi ship 4 21 38 103 35 3.72 4 0.94 

3.Co-ordination ofa Search 6 18 45 91 41 3.71 4 0.99 
and Rescue 

4.Enginehridge equipment failure 
procedures when in. 

(a) open sea 8 30 36 84 43 3.62 4 1.09 

5 Vessel towingprocedures 5 20 48 92 36 3.67 4 0.97 
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Table 5.12 continued 
SD D U A SA mean med d.dev. 

6 Strandingand beaching 7 29 50 82 33 3.52 4 1.04 
operahons 

7.Collision incidents 7 13 39 79 63 3.88 4 1.04 

6. Section E-Bridge Team-Work 

With the advancement of new technology in the m ~ e  mdushy, ship 

owners have been able to reduce the nmber of mew on their vessels. 

Consequently increased responsibility is being asmped to individual crew 

members with more emphasis being placed on team-work and coopemtlon 

between crew memkrs. Team-work is defined by Webster's Ninth Collegiate 

dictionary 1989 p.1210, as "..work done by several associates with each 

doing a part but all subardinating personal prominence to the efficiency of the 

whole." Section E of the survey focused on the concept of team work aboard 

a ship and sought opinions on the appropriateness of training in this area 

using a ship handling simulator. The six questions in this section were specific 

to the operation of the navigating bridge, as the handling and manoeuvering of 

a vessel requires efficiency and the coordination of tasks by several crew 

members in addition the tzaining was to be conducted utilizing a ship handling 

simulator. The responses to the questions for section E of the survey are 

shown in table 5.16. Questions #2.(b), #Z.(c), and #6 addressed training in 

team-work for situations of emergency, unfamiliarity and pilotage procedures 

respectively for which there was a general agreement from the respondents to 



the appropriateness of training for these areas utiliztng a ship handling 

simulator. The remaining questions in section of the survey received an 

increase in the number of undec~ded respmsrs although in all of the 

questions, over 50% of those surveyed responded in agreement Three 

questi~ns, #I, #4, and #5, showed a high number of undecided and disagreed 

TABLE 5.16 
SUMMARY OFRESPONSES TO SECTION E. TEAM WORK 

SD D U A SA mean med, st.dev. 
L.Developinginterpersonal 7 25 52 72 45 3.61 4 1.07 

relationships 

2.Command mining: 
(a)inrautine circumstances 2 21 32 101 45 3.83 

(b)in emergency 2 9 17 94 79 4.18 4 0.84 
circumstances 

3.Routine bridgeprocedures 6 15 52 88 40 3.70 4 0.97 
aaining 

4,Developingof'Standing 5 40 43 81 32 3.47 4 1.05 
Orders' 

5,Worldngwithunfamiliar 9 40 48 76 28 3.37 4 1.09 
crews 

6.Developingpilotage 4 16 24 113 44 3.88 4 0.90 
procedures 
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responses and are cross-tabulated as shown in tables 5.17, 5.18, and 5 19 

respectively 

7. Section FOffshore Petmlenm Industry. 

The operational sea going sector of the offshore petroleum industry 

deolined dnring the past eight years in both the nonhero and eastern sea areas 

of Canada. Nevertheless renewed activity is predicted in both areas mare 

specificillly off the east coast of Newfoundland. Ofthe 201 respondents to the 

survey only 17 rehlms represented this sector of the industry. The respanses 

to the 10 questions indicted appropriateness of trainmg using a simulator 

facility for all of the questions as shown in table 5.20. A hgh  number of 

returns were recorded in the undec~ded category for each question. The 

questions within this section are very industry sector specific which may 

account for the high undecided responses. A cross tabulation for each 

question was completed using the same variables as with previous sections. 

These questions are sector specific as a consequence only the responses fmm 

those mariners representing the industry where cross tabulated. Correlation 

values were calculated for each question usmg the totals from the sector 

responses and the total from the overall responses and is shown in tables 

5.21. The correlation for question #3 was lower than fw the other questions at 

a value of 0.44. The disparity was in the stmngly agree category were 10 

(59%) of the 17 sector mariners selected this response and only 59 (29%) of 

the total 201 respondents selected strongly agree. The respondents from 

within the oil sector who had attended or visited a simulator responded as 

either agreed or undecided in all question with the exception of #8 where one 



disagree response was recorded 

TABLE 5.20 
SUMMARY OF RESPONSES TO SECTION F 

OFFSHORE PEROLEUM INDUSTRY 

SD D U A SA 
1.Holding station by a standby 3 17 60 87 34 

vessel 

2.011 location operations for 1 16 65 91 28 
a standby vessel 

3.Manaeuvring close to rigs 2 7 50 83 59 
by a standby vessel 

4.RigKhill platform evacuation 1 14 78 64 44 
by a standby vessel 

5.hillshipIsupport vessel 2 6 68 92 33 
interaction 

6.Anchorhandling by a 4 19 73 71 34 
standby vessel 

7.Towingofdrillingrigs 3 21 73 69 35 

9.4mamic posititning systems 1 10 69 86 35 
and operahons 

1O.Enginethmsterand 0 6 59 84 52 
multi functional Mnkol 
systems operations 

mean med. 
3.66 4 

364 4 

3.94 4 

3.67 4 

3.73 4 
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8. Section GFishing 

The fishing sector of the marine industr?. is very difficult to define as 

vessels range in size fiom open boat to factory mwlers and the economy is 

driven by both local and international markets. Fiuther the operational size of 

the fishing compames, another defining element, differs with dependence on 

various factors such as economics, fishing grounds and species be~ng hunted. 

The survey did not attempt to cover all aspects of these sectors and by 

limiting thid surveyed to fishermen with marine certificates, the opinions of 

fishermen without formal qualificat~ons were excluded. The exclusion of this 

group does not imply that training on a simulator would be unnecessary for 

them nor that their opinions would be i n d d  

The sinration with the fishing sector was very similar to that of the 

offshor~ exploration sector. The past few years has seen a decline in the 

number of fishermen involved in the industry r ~ h ~ c h  may account for only 17 

rehuns being recorded for ths sector. The summary of responses by this 

section are shown in table 5.22 which displays a high number of undecided 

responses to all questions. For each of the Questions #>.(a), #I.(b), #I (c), 

#l.(e), and #5 there was 50% of the 201 responses recorded as undecided. 

These responses are inconsistent with responses to questions in other sections 

of the questionnaire and reflect limrtrd knowledge of the fishing lndushy by 

those surveyed. 



TABLE 5.22 
S W Y  OF RESPONSES TO SECTION G RSHING 

SD D U A SA meac med, st.dev. 
].Ship handling skills when: 

a) shootingfishggear 4 18 101 60 18 3.34 3 0.84 

(b) haulingfishing gear 4 17 104 57 19 3.34 3 0.84 

(c) tawing fishing gear 3 17 100 59 22 3.39 3 0 84 

(d) towingfishing gear in a 2 16 87 58 i 8  3.56 3 0.92 
collision sihlation 

(e) operatmg in ice while 4 19 101 49 28 3.38 3 0 91 
towing fishing gear 

2.Ship handllng on various 
types ofvessels: 
(a) small fishingvessels 5 19 73 81 25 3.52 4 0.88 

(b) stem bawlers 2 7 71 93 28 3.68 4 0.79 

(c) purse seiners 2 10 77 85 27 3.62 4 0.81 

3.Fish detection and hunting 4 23 97 55 22 3.33 3 0.89 

4,lntegratedelechonic 1 9 72 79 40 3.73 4 0.84 
equipment systems operation 
and use 

5.Fishing team procedures 2 18 101 53 27 3 42 3 0.87 
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Table 5.22 continued 
SD D U A SA mean med, st.dev. 

6,Comingalongsideanother 4 13 57 90 37 3.71 4 0.90 
vessel 

7.0peratinglmanceuvring 3 11 84 60 43 3.64 4 0.92 
when iced up 

Due to the very specific nahlre of this sector of the indushy, the cmss 

tabulation for each question in this section of the questionnaire was restricted 

to the responses made by those identifying rnth the fishing indushy. The 

correlation Values shown on table 5.23 were derived by using the total h r n  

the sector responses and the total &om the overall responses. The five 

sections of question #I  are related to ship handling during tbe fishing 

operation. There was little correlation behueen the opinions of the fishermen 

and the opinions of the total responses to these questions as well ES question 

#5, fishing team procedures. The fishermen generally agreed with the trairur~g 

where as the overall responses indicated a high level of indecision. This 

indecision would indicate a lack of knowledge with the fishing indushy or 

doubt as to the appropriateness of such W g  using a ship handling 

simulator. Low correlation was recorded for question #7, again the fishing 

goup agreed with the kaining and a relatively high number, 84 (42%), of the 

201 respondents were undecided The remaining questions showed a higher 

correlatim belween fishermen and the averall respondents although there 

were a large number of undecided returns. 



9. Section H-Navigation in lee 

Operating and navigating in ice are very specialized skills largely 

acquired through experience. Although the professional qualtfications of 

mariners includes the shidy of ice navigauon Ulis is limited to theoretical 

howledge. The mast lines of Canada are subjected to seasonal ice 

conditions particularly the northern and eastern sea mas. Relatively little 

data is available on the characteristics of ice and it's effects on namgation 

Consequently Ulis section of the questionnaire war addressing f u m e  training 

on a ship handling simulator. 

Respondents were asked how appropriate kaining on a shy handltng 

simulator would be, given that the sunulator was capable of s~mulat~ng ice 

condihons. The questions presented to the respondent3 were similar to 

questions in sections B and C of the questionnaire. In addition questions 

specific to navigation in ice such as ice identification were included. The data 

presented in table 5.24 summanses the total responses to the questions in 

section H of the survey. 

TABLE 5.24 
S W Y  OF RESPONSES TO SECTlON H. NAVIGATION M ICE 

SD D U A SA mean med st.dev. 
1,Detection and identification 12 34 54 79 22 3.32 4 1.06 

of various ice forms 

2 . P a s s a g e p l ~ g a n d  6 27 42 89 37 3.61 4 1.02 
execution of passage in ice 



Table 5.24 cont~nued 
SD D U A SA mean med st.dev. 

4.Navigatlon in ice by: 
(a) day 5 21 49 98 28 3.61 4 0.93 

@) night 7 20 53 86 35 3.60 4 1.00 

5 Shiphandlinginvanousice 5 16 51 84 45 373 4 0 97 
conditions 

6.lce breakingandassociated 5 22 57 75 42 3.63 4 1.01 
tasks (path making/following) 

7.Colhs1on avoidance in ice 5 15 40 91 50 3.82 4 0.97 

Consistent with responses in sections F and G of the queshonnaire there was 

a high number of undecided responses indicating either a lack of lmawledge 

in the area of ice narigation or indecision as to the suitability of this form of 

training using a ship handling simulator. The data in table 5.24 indicates a 

dispersion of data across the agreement scale as to the appropriateness of this 

form of haining for all of the questions, however the level of a m e m a t  is low 

as was the case in sections F and G of the questionnaire. In questions were 

the responses had a standard deviation greater than 1.00 the data was cross 

tabulated and displayed in tables 5.25, 5.26, 5 27, 5.28, 5.29, 5.30, and 5.31. 

The correlation values between group totals were displayed for each question. 
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Consistently 50% of those respondents from the general merchant sector of 

the industry who had attended a c o w  at, or vlsited a ship handling simulator 

were either in disagreement or undecided with each of the cross tabulated 

questions. This would indicate a doubt in ship handling simulators capability 

for such W&EZ or a doubt m the appropriateness of haining m these areas 

using a ship handling simulator. The correlation values between groups for 

each question wet2 consistently high giving support to the overall conclusion 

that there may be a lack of howledge in ice navigation by all groups. 

The questions presented in secnon 1 sought responses to seven very 

distinct and separate areas of operation that were excloded £rom the prevlous 

sections of the questionnaire. To offer an opinion to these questions those 

surveyed would require some knowledge of each area as well as an 

undetstandmg of smulation. As a consequence to the previous observation, 

several questions recorded a high number of undecided responses. Total 

responses to section I are summarized in table 5.32. 

In mewing the traning practices of other counhles it was of interest 

to note the increased support for examination of deck officers using ship 

handling simulators as well as uhlizing simulators for refresher courses. 

Questions #6 and #7 of secbon I addressed those areas of t~4n1ng and 

received a high level of agreement in both cases. 

The appropniateness of training of crews far Fisheries Patrol vessels 

and cable laying vessels was asked in questions #3 and #4 respectively. 



TABLE 5.32 
SVMNURY OF RESPONSES TO SECTION I. SPECIALIZED TASKS 

SD D U A SA mean med stdev. 
1 .Pilotage licensing 13 25 23 79 61 3.74 4 1.20 

3,Fisheriespatrol mining 5 19 66 80 31 3.56 4 0.95 

6,ExaminingofMasters and 7 6 16 95 77 4.13 4 0.93 
Mates 

Due largely to the v q  specific nature of these vessels, returns 

showed a high number of undecided responses. In both of the previous 

mentioned questions there was an overall agreement of opinion in the 

appropnateness far sunul~tor haining. 

We remaining three questions in this section, #I, #2, and #5 recorded 

a hgh standard deviation value and were fmther analysed by cross tabulation 

in tables 5.33, 5.34, and 5 35. Question #I was related to the training of 

marine pilots and appropriate licensing using a ship handlhg simulator. There 

was an overall agreement and a high correlation behveen 811 groups. Of the 

total responses, 140 (70%) agreed and of this group 76 (54%j had attended a 

come or visited a ship handling simulator. 

Question #2 asked how appropriate it would be to award sea service 





table show poup rerpanxs 
a g m t  farmhan!yofsl"p 





to persons having attending a course on a ship handling simulator. The 201 

overall responses showed 105 (52%) disagreed and 53 (26%) agreed, with 43 

(21%) remaining undecided. As the related li teram reflected, awarding of 

sea service in this manner was receiving attention ir other countries The 

correlation values were varied and showed a large range of apinign exists 

between mariners on this question Of the 101 mariners who had attended a 

course at such a facility 47 (47%) disagreed while 24 (24%) agreed. 

The h a 1  question of section I to be cross tabulated was #5 relating to 

vessel haffic contml. Responses to this question showed 139 (69%) agreed 

with the mining and 12 (6%) strongly disageed retlecting a broad range of 

opinion, however 74 (73%) of the 101 attending a course at or visiting a shrp 

handling simulalor a p e d  and of those 41 (41%) swongly agreed. 

11. Written comments from marinen. 

The comments ~ t t e n  on the final section of the questionnaire were 

many and varied. In the following pages an attempt is made to provide a 

collection of the comments received. Reporting of the comments was 

reshicted to those which were relevent to the questions on the survey. There 

were numerous comments excluded which referred to politics, the national 

economy and the operating conditions of the Canadian merchant s e ~ c e .  All 

comments were reported as received and no specific order or categorizing s 

applied to the reporting of the comments. 

"Have attended ship hiphandling and emergency ship handling come 
and feel a course and simulator is required in Cariada. A valuable 
learning tool." 
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"Parts F and G undecided due to lack of knowledge In the area." 

"I strongly agree with a simulator course in Canada. Have no 
experience in F and G therefore undecided." 

"In my opinion this type of simulator is best suited for mining in 
pilotage waters and rnanoeuwing of vessels at slow speeds under 
wuious conditions." 

"Any training on a simulator that will allow an officer to practice 
things they do not encounter will be of great help. Emergency 
sihlations, ship handling in ice, wind and current." 

"Sections F and G not answered no knowledge in these 
areas."(many similar responses) 

"All simulator training no matter what type will provide the 
navigator with useful practical experience." 

"Simulators of this caliber should not be used for such things as 
leaming commutation skills or bridge procedures. They should 
be used for familiarizing officers with unfamiliar vessel types and 
territories " 

"Have two courses to date (however) there is a lot of trening 
which can be done through other simulators at less cost. They 
should be geared towards ship handling at advanced levels." 

"Simulator training is long overdue due to its ability to test special 
sltnations and conditions Flight simulators can do it why not for 
ships." 

"Pilotage licensing exam on a simulator with a practical on the 
section being examined " 



"Simulator training 6 s  an opporhmity to leam without the risk of 
a costly mistake. At some point on the job training must occur." 

"Some reduction of sea h e  is appropriate if students have 
completed a simulator course. Good for examination " 

"Simulation does not replace sea service." 

"If the anation ~ndustry can do it so can we.' 

"Simulation endorsements for varying levels, ie fishing, tawing(of 
other vessc1sj 

"Simulators are the way of the fume and in my opiGon oral 
examinations should be substituted by simulator checks." 

"I believe certain types of mining (mentioned) would be better 
handled by good videos than by simulators." 

"In sections such as G and H I have disagreed as I am doubtful that 
the present technology can conhibute in a meaningful way." 

"Training should be ship handling under various conditions with 
different ship types using bridge procedures." 

"In my nautical career the only thing I lack is experience in ship 
handling. If I had stayed deep-sea I would have obtained a master 
mariners certificate and not docked a ship. A ship handling 
simulator would be of geat value." 

"It should not be a substituted for practical training in emergeactes, 
team work, navigation or specialized tasks." 

'b scared 3 (undecided) where 1 have no experience " 

"Results in more competerd and confident officers." 
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"Should be incorporated into present radar simulator trainmg." 

"An extremely useful training tool " 

"Important to consider haw the equipment would be best employed 
as opposed to what it could be used for." 

"Simulator training can never replace 'live hands on 'experience 
obtained in the real world." 

"Ship handling simulators should not be compulsory for sea going 
personnel." 

"Simulaior training may develop unwarranted confidence in one's 
ability to petform these tasks " 

"Regardless of how advanced the simulator, some tasks can only 
be learnt from actual practical experience or mining on a real 
vessel." 

"I fully support the use of simulators. This is pan~cularly so in 
coastal ferry operations. The intensity of opemon is very high and 
the consequence of error can be extreme. Few oppomnitjes for 
crew training and not available during operat~ons." 

"The pedagogical value of simulator mining is well established 
The simulator makes it possible for a large number of scenanos to 
be encountered in a rel&velv short oeriod of tlme. Fmosure to a . . 
representative cross section of operational situations is assured." 

"Many tasks can be better trained on part task simulators. 
Licensing on the basis of simulator achievements can be very 
dangerous." 



Three general statements can be abstracted l?om a remew of the 

wrinen wmments Firstly, there was a general consensus that a ship handling 

simulator is necessary for marine haining in Canada. Secondly, that trainmg 

on such a simulator should not replace nor eliminate the experience gained 

from hands on training and should not replace sea service. Lastly, the 

comments indicate that the training conducted on a sixp handling simulator 

should be directed towards more advanced rypes uaining. 



SUMMARY, CONCLUSIONS AND RECOMMENDATIONS. 

Tlus chapter presents a synopsis of the problem under investigation, 

reports the basic conclusions reached m the study, and offen some 

recommendations related to the toplc. 

1. Summary. 

The purpose of the study was to identify the training elements which 

may be offered on a ship handling simulator to best meet the needs of the 

marine industry of Newfoundland and the rest of Canada. Through an 

offshore development funding agreement, a state of the art ship handling 

slmu!ator facility has been estabhshed in St John's. Such a facihty requires 

extensive funding to operate in addition to the initial capltal inveshnent 

required. The study was developed to obtain Canadian mariners opinions as 

to the appropriate training which should be offrred utilizing such a fac~lity. 

The smvey investigated eight areas of m b n g  m an attempt to answer 

the above question. These m a s  were ship handling, na~gation, emergencies, 

team work, the fishing industry, the offshore peh.oleum indushy, navigation m 

ice and other unrelated specialired tasks. To allow respondents the 

opportunity to include comments, a section was included at the end of the 

questionnaire. We questionnaire was distributed throughout Canada to 

mariners who held marine certification with a minimum requirement of 

attendance at a radar simulator course. Random sampling was not pan of the 



survey. The survey war dishibuted to all manr1e colleges, Canadian Coast 

Guard cenhes, a shipping company and numerous individuals whose names 

had been drawn 60m address lists etc. The total number of rehlms was 201 

which represents a broad cross section of the marine indusby. The study 

excluded research projeots and military taining from the survey. 

Analysis of lhe data was reshicted to descriptive statistics calculated 

from the five point responses to each question. Statistics far each question 

included lhe mean and median averages as well as the standard deviatmn. 

Cross tabulation of data using variables collected in the inhotiuctory section 

of the questionnaire was completed for all questions where the standard 

deviation exceeded 1.00. The questions specific to the offshore and fishing 

sectors were all moss tabulated against the total responses. This additional 

comparison resulted 6om the high number of undecided returns in these 

unique areas of the marine indushy In all Mses of cross tabulation the 

correlation values between groups was calculated and reported. 

2. Conclusions. 

In this section, the responses to the five general research questions 

established in chapter two, are presented 

The first of lhose questions addressed training for ship handling, 

navigation, marine emergencies and bridge team work and asked how 

appropriate it was to conduct such training utilizing a ship handling simulator. 

These four haining areas each provided a basis for a specific question gmup 

in the survey and will be reported on separately. 



The twenty two questions in section B of the questionnaire addressed 

specific ship handling techniques as well as presenting var:oi~s condition in 

which hai-g may he required 

There was a high level of agreement in twenty of the quest;ons. Two 

questions, drydocking a vessel an5 ship handling 111 adverse weather 

conditions received less agrcement. The opinions of the respondents indicate 

that an alternative forms of h-aining in there hvo areas should be sought. 

Navigahon 1s an integral component of bridge work and ship handling 

which was reflected in the thirteen part questions included in seation C. A 

majority of respondents agreed with this form of haining for all thirteen 

questions. Of the thiteen questions, six returned a relative high number of 

responses indicating indecision or disagreement. In each case the m e  of 

navigation training was fundamental to deck officers and presently included I" 

other forms of haining. Consequently these areas of training such as radio 

commmication and navigation in open water may be met by alternative 

training methods or by incorporating them into broader training exercises. 

The section on manne emergencies addressed areas for hands an 

emergency training which is not presently offered during the certification of 

ships officers in Canada. All questions received an overall agreed to 

response, however the number of respondents who did not agree with the 

appropriateness of this form of haining on a ship handling simulator dves rise 

to either a need for an alternative f m  of practical hairung or reflects a 

response to the unhown! 

Three questions in the section dealing with team work, received a 

relatively high number of undecided or disagreed returns The areas being 



questioned were, training in interpersonal relationshrps, developing standmg 

orders and working with unfamiliar crews. Although these areas received 

general agreement it may be more appropriate to incorporate this uaining into 

broader training scenarios 

The second research question sought to identify training on a ship 

handling simulator for the offshore petroleum sector of the indushy The 

questions in section F of the survey were based on input h m  those in the 

indmtry and received agreement in all cases. Very few disagreed with the 

appropriateness of this form of training however a lugh number of rehlms 

responded as undecided, lndicatlng a lack of knowledge in this specialized 

sector by those m other sectors of the indushy The responses by the 

seventeen manners from the offshore sector of the industry included in the 

survey agreed with the identified training. 

The thud research question dealt with the fishing sector of the 

industry. The questions for this sectton, section G, resulted from input by 

acuve fishermen and reflected some of the activities of a fishing vessel at sea. 

The sm~ey sought to identify how appropriate training in these activities 

would be on z ship handling simulator. The responses to the questions in th~s  

section reflected an overall lacl: of knowledge of the fishing sector by those 

mariners from other areas of the industry. All questions received a very hiph 

number of undecided responses with relatively few rehuns indicating 

disagree. Although the fishermen who responded to Le  survey did not 

unanimously agme with all of ihe questions, they did return a majority in 

agreement in most questions. The exception was the qnestion refening to fish 

detecting and huniing were they reiumed a high undecided response. 



Question four sought opinion in the area of nabigation m ice and its 

appropriateness in training on a ship handling simulator Navigation in ice 1s 

an extremely specialized skill with no practical training offered in the normal 

process of officer certification The smulator facility in St John's did nut have 

the full ice presentatioq capabdity at the tlme of the s w e y  and respondents 

were asked to comment assuming the simulation capability ex~sted. All 

questions were generally agreed too however as with the previous two 

sections, a high undecided response was recorded. The written comments on 

several rehlms support the conclusion that several of the undecided and 

disapeed responses reflected doubt as to the capability of a simulation 

reflecting hue ice conditions. 

The final queshon sought opinions on specialised task trainmg. The 

questions in section I of the questionnaire resulted from assoc~ated reading 

and informal discussions with mariners. Some of the questions such as in 

service training and examination using a ship handling simulator received 

stmng agreement. The question of awarding sea s e ~ c e  for time associated 

with tminmg on a simulator was strongly rejected The queshon of pilot 

licensing was supported however several written comments and disagreed 

responses indicate this is an area which requires huther research. 

3. Recommendations, 

The results of the survey indicated agreement that training on a ship 

handling simulator was strongly supparled by Canadian mariners across all 

sectors of the industry. The appropriateness of specific mining on a ship 



handling simulator as identified in the questionnaire was generally supponed 

with the exception of the awarding of sea service. 

The ecanomic requirements to operate a ship handling simulator in 

addition to making the appropriate mining awlable to Canadian mariners 

from acmss the cou:try where beyond the scope of this study. The 

responsibility remains with all marinen, marine managers, shipping interests 

and governments to ensure appropriate training is offered for the Canadian 

marine induW. 

The findings of this shldy suggest a number of recommendations with 

regard to mining on Canada's ship handling simulator. 

Recommendation 1. There should be advanced kahhg courses in ship 

handling 

Recommendation 2. There should he advanced training courses in 

navigation. 

Recanmendation 3. Basic navigation and radio communications be an 

integral component of all training. 

Recommendation 4. A ship handlmg simulator be used for training in marine 

emergencies. 

Recommendation 5. A team work concepts be integrated mto k a h h g  

p m g r m .  

Recommendation 6. There should be advanced training forthe offshore 

petroleum sector of the in dust^^. 
Recommendation 7. There should be advanced training for the fishing sector 

of the indushy 



Recommendation 8. There should be haining courses in nawgation in ice for 

mariners at all levels 

Recommendation 9. Refresher (in-servlce) haining be offered for all 

marinen. 

Recommendation 10. Examinations for Masters and Mates nawgatlan 

certification be conducted on a ship handling simulator 

on a trial basis. 

Recommendation 11. The time accumulated whilst attending training on a 

ship handling simulator should not be awarded as 

qualifying sea senice towards future certification 

requirements. 

Recommendation 12. There should be advanced haining courses for marine 

pilots as partial fulfillment of marine pilot cenificatlon 

Recommendation 13. There should be haiIung courses for the operators of 

specialized marine vessel. 



REFERENCES 

Bridge Design and Ship Operations. Proceedine of Third International 
Conference Oslo 1987. London: Nautical Institute. 

"British S~mulator will Help Train Dutch Ashermen". Fishing News 
International (January 1987) p 3. 

C.A O.R.F.(1985) "A Comparative Analysis of Shiphandling Simulator Based 
Training Programs wnducted by the College of Nautical Shldies 
Warsash England and the United States Merchant Marine Aczdemy 
Kings Point New York". 

"Directov of Vendors of Simulators, Specific Components, and Related 
Services" Simulation (July 1988) ISBN 0037-5-97188. 

Douglas, J D , Wass, C F (1993) Dc\elo~mcnt of a Undee Tern 
Manaecment Cowse Papcrpresented at thc S~xth Intemt~onal 
Marslm lcms Conference. St John's, p 87 

Ellion, W. (1987) Seafarine and Technoloe;cal Chang. International Institute 
for Transportation and Ocean Policy Hahfax, 

Elliott, W., Lamson, C., Rolston, S. (1985186) Arctic Shiooine: An 
Assessment of Crew Recmihnent. T m e  and Oualitv of Worldnl 
Life Conditions. Report No. 14 Transport Umversity Programs, 
Strategic Policy Directorate, Transport Canada 

Guildford, J.P. (1954). Psvchomenic methods New York: McGraw-Hill. 

Gymher, J.W., Hammel, T.J., Grasso, J.A., Pinsley, V.M. (1981) Simulators 
for Mariner Trainine and Licensing Guidelines for Deck 0 5 c e r  
Trainine Svstems. Report No.EA-81-U-079 National Maritime 
Research Centre. New York. 



Hanplo, A , He~kllla, M (1985) A qhlp handl~ng s~mulalor for nalnlng and 
reccarch (Technical lesexrh centre of I ~nland) 

Hammell, T.J., Gynther, J.W., Grasso, J.A., Galbey, M.E (1981) Simulators 
for Mariner Training and Licensing Phase 2: Investigation of Simulator 
Based Characteristics for Training Senior Marinen". Report No. 
50-7915-02, C.O.A.R.F. New York 

Hammell, T.J., Gynther, J.W., Grasso, J.A., Lentz, D.C. (1981) "Simulators 
far Mariner Training and Licensine Phase 2: Investisahan of Stmulator 
Based Training for Maritime ~adeys". Report No. 55-79] 5-01. 
C.O.A.R.F. New York. 

Hammell, T J , Mone, G (1987) "Sh~phandlmg S~rnulator Des~gn for Naut~cal 
Schools" Paper presented at tllr Founh L~t~mat~unal Ma-rn l~rnr 
Conference. Trondheim, p 203 

Holder, L.A., Moreby, D. (1986) "Technology andmanningfor safe ship 
operation m the 1990's". Depamnent of Transport UK. 

International Conference on Marine Simulation (MARSIM 78) Pmceedincs 
of Fist Tri-annual Conference (Southampton 1978). 

International Conference on Marine Simulation (MARSIM 81) Proceedincs 
of Second Tri-&nnual Conference (New York 1981). 

International Conference on Marine Simulation (MARSIM 84) Pmceedincs 
of Third Tri-annual Conference (Rotterdam June 1984). 

International Conference on Marine Simulation (MARSIM 87) Proceedincs 
of Fourth Tn-annual Conference (Tmndheim June 1987). 

International Confemnce on Marine Simulation and Ship Manoeuvrability 
W I M  ICSM 90) Proceedmas ofFlRh Ih-annual Conference 
('lokyo Jme 1990). Soclcty of Xaval Arrhatectc of Japan 



International Conference on Marine Simulation and Ship Manoeuvrability 
(MARSIM ICSM 93) Roceedines of Sixth Tri-annual Conferenee. 
(St John's. Sept.93), Marine lnstihlte and National Research Council 
ISBN 0-919369-012-X 

lntcmatlonal Mantlme Orgaruwtaon (1 M 0.) Lmematlonal Convention OR 
StandardcofTrarnm 8 Cendcatlon and U'sch keepin- 
s r ~ x c n  ISTCYrhndon I M 0 1978) 

Inremattonal Radar and Nanptton Sunulator Lecturers Conference 
Proceedtnes of Fomh Sesston (Yanehamn May 1986). 

Jenk~ns, ?A I: . 'Theedon, M M (1993) Use of SimulaWn as a T w !  
Paper prcscnted at the Sixth lntemat~onal hlarsun lcms Conference St 

Johnstone, T., Abdclnour, R. (1986) "Bridge Simulatw Market Sunny" ,St 
John's, Arctec repon No 41C DR. 

Koning, B.R., van Hanuelen, J.D. (1993) The Role of simulators and 
Comoutsr Based Trainina for Maritime Officers and Pllots Paper 
presented at the Sixth lnternshonal Marsm Icms Conference. St 
John's, p 313. 

McCullum, LR. (1983)Needs First - Kit Mer. London: IEE 
lSBN 0-85296279-7. 

Mercer, K M (1993) Research and Trainme Aspects of Ship Srmulators h 
U u c p t ~ o n a l  Persnen~ve, Paper presented at the Sixth lnternatlonal 
hlarsun 1ct.t~ Confcrnce St John's, p 387 

Millar, D.R., Edworthy, J. (1984) "Canadian Ship handli Simulator 
R e q h e n t s  (with Capabil~ty in the Ice Environment) ". Report No. 
1331C Transpotl Canada.. 



Muirhead, P. M. P., "The Growth and Development of Shiv Handling 
Simulator systems from training dewce to assessment tool -an 
investigation." M.Sc. Thesis. University of Wales 1985. 

M q h y ,  G. , andLikert,R. (1938) Public ooinions and the individual. 
New York: Harper and Brothers. 

Puglisi, J. (1986) "Users guide for simulator developmentlacquisition" 
International Marine Simulator F m ,  (New York) 

Reeve, P.E., Mariner Skills Transfer bv Simulation. Trans IMarE (C), Vo1.99 
Cod. i, Paper B2. 

R a f l h c T F c h n l c a l  Sub Comm~nce Cort311-Ewaoean Cuooeratnom 
the I ~eld of Sclence anLTe~hnlcsl Research Repon No C o s ~  21 3 87 
Transponatlon by Chnsl~m L)euLlch Charpmon (Bru~sels 1987) 

Roulm, M , Deulsch. C , Funct~onal Characlcnstlcs of a Manume T a ~ n ~ n f i  
&.$mi Computer Sunulntlun Confcrcnce (Montreal July 1987) 

Rowe, R.W. (1988)" Pilot training -The combined use of Shiv handlin~ 
simulatorsand manned models". Paper presented at lbe P~lot training 
seminar (Warshash England) 

Srivastva, S.P. (1980) "World maritime day 1980 Maritime Training for safe 
shipping and cleaner oceans." A Intergovernmental Maritime 
Consultative Organilat~on (IMCO) circular letter. 

Sixth International Sympos~um on Vessel Traffic Smces. Svmmsium 
(Gothenberg. May 1988). 

Tasker, R.L., Muirhead, P.M. (1993) Establishment of Shiv Simulator 
Training Courses For Masters and Mates. Paper presented at the Sixth 
International M a i m  Icms Conference (St John's), p 543. 



Webster's Ninth New Collegiate Dictionary, (1988) ISBN 0-919028-65-9, p 
1210. 

Witty, J.H., "Fishing Vessel Navigation". The Journal of Navigation Vol. 
37.N0.2. p 279-285. 



APPENDIX 1 

QUESTIONNPJRE 



QUESTIONNAIRE GUIDE 

Ship Handling Simulator. 

A Brief Iahoduciioa. 

Ship handling simulators are a n a n d  progression 6om the traditional 

radar simulators which are located at many nautical institutes throughout the 

world. A ship handling simulator is designed to pmvide an environment 

suitable for the education and haining of personnel in wious marine 

operations. The simulator includes an own ship bridge equipped with realishc 

navigation receivers and instruments making it possible for a trainee to 

perform realistic manoeuwes. All responses to such manoeuwes are 

presented on the insrmments and the visual screens, visible at any given 

moment when lwking out of the bridge windows. For the visualization of 

navigational or other types of lights and scenes, day and night systems are 

provided. The vlsual data comprises information such as ownships bow and 

deck, the horizon, other ships and their navigational lights, lighthouses, 

buoys, as well as coast lines and harbours Own ship can be operated in the 

same way as the movements of a real ship. The different signals presented by 

ship borne equipment, the charted position and the vessel's course and speed 

will detemune the dormation displayed on thc instruments and observed on 

the visual system. 

The ship handling simulator is a very advanced computerized system, 

based on accurate data representing ship's characteristics. The system to be 

operated by the Marine Institute is designed to provide a 240 degree field of 



vision and is mounted on a motion platform simulating the dynamic motion of 

a vessel. 

The principle of simulation however, remains the same for both ship 

handling simulators and radar simulators. Neither are designed as a substitute 

for mining aboard a vessel but both are designed to enhance the safety and 

hahhg of m h .  

For the purpose of this study I would request that you assume the 

facility is able to offer the training stated. The questions are attempting to 

identify "how appropriate is the rmining? " a " how capable is the 

simdator?" 

Figure I A tpcaJ  ship handling facility 
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A. GENERAL QUESTIONS 

1. Which one of the following do you most represent? 
Great Lake shipprng 
Fishing Adusby 
Oil exploration and support vessels 
Coastal vessel operator 
General merchant fleet (including government vessels) 

2. In which mle are you currently engaged? 
-- Sea Going 

Management -- 
Educahon 
Shldent 
Government 
Other @lease state) 

3. How familiar are you with ship handling simulators? 
-- Anended a course 

Visited a facility 
Read related l~terahlre 
Based on other's opinions 
None 
Others @lease state) -- 

4. Have you anended a radar simulator course within the last ten (10) 
years? 

Yes \,.. 

5. Were your Marine qualifications obtained in Canada? 
Yes 
NO 
None 

Please state qualification 



THE FOLLOWING QUESTIONS ARE INTENDED TO IDENTIFY 
THE TRAINING REOUIREMENTS FOR CANADIAN MARR-ERS 
THAT A SHIP H A N D L ~ G  SLMln.ATOR MAY AI'PROI.HI \TELY 
OFFER IT IS TO BF ASSIJ\lED THAT THE SI\lI I AIOH IS 
CAPABLE OF OFFEFXNG THE VARIOUS TYPI S OF TRAINING 
AND THAT THE TRAINING WOULD BE PREPARATORY FOR, AND 
SUPPLEMENTARY TO, "SEA GOING" EXPERIENCE. 

Please circle the selected number. 
SD Indicates strongly disagree 
D indicates disagree 
U indicates undecided 
A indtcates agree 
SA indicates strongly agree 

B. SHIP HANDLING 
In your opinion a ship handling simulator 
would be appropriate for trauung m. SD D U A SA 

1. Handling a vessel ln a river or estuary -- 1 2 3 4 5 
having regard to the effects of current, wmd and 
restricted water on the response to the helm. 

2. Manoeuvring in shallow water and confined areas. 
- - -I  2 3 4 5 

3. ?he interaction between passingvessels --- 1 2 3 4 5 
and between own ship and nearby banks 

4. Berthing a d  unberthing in various --I 2 3 4 5 
conditrons of weather. 

5 .  Berthingandunberthingwithand ---- 1 2 3 4 5 
without the assistance of tugs. 



6 Anchoring in vanous conditions using 
different moors. 

7. Handling and manaping a vessel at sea 
in adverse weather conditions. 

8. Appoaching pilotage stations with due 
regard to traffic and weather conditions 

9 Manoeuvring in haffic separations scheme 

10. hy docking a vessel 

11. Ship handling and manoeuwing of. 
(a) various vessel lypes 

@) various loaded mnditions 

(c) vanous e n p i n ~ o w h m s t a  configuration 

(d) unfamiliar circumstances 

(e) famil~ar circumstances 

12. Collision avoidance manneuwining 

13. Vessel manoeuwing characteristics. 
(advance, eansfer) 

14. Using narigational bridge equipment 

15 Multiship collision avoidance. 



16. Manoeuvring 
(a) by day 

(c) in restricted vislbiliw 

C. Navigation 
In your opinion a ship handling simulator 
would be appropriate for mining. 

1. Navigation on coastal passages 

2. Navigation in confined waters. 

3. Navigation in open sea. 

4 Passage preparation and execution 

5. Pilotage support procedures. 

6. Watchkeeping practices and procedures 

7. Radio communication (V.H.F., S S.B.) 

8. Collision avoidance 

9. Recognition of navigational lights 
and shapes. 

10. Navigation position fixing using: 

(a) visual beatings 

@) radar range and beanngs 



(c) electronic systems 

I I. Automatic Radar Plotting Aids (A.R.P.A ) ---- 1 2 3 4 5 
systems. 

D. Emergency 
In your opinion a ship handling simulator 
would be appropriate for mining: SD D U A SA 

1 .  Man overboard procedure mderwious ---- I 2 3 4 5 
conditions. 

2. Search and Rescue patterns 

(a) single ship ---- 1 2 3 4 5 

(b) multi ship - - - I  2 3 4 5 

(c) shiplaircraft ---I 2 3 4 5 

3. Co-ordination of a Search andRescue. 1 2 3 4 5 

4. Enginemridge equipment failure procedures when ir 
(a) open sea ---I 2 3 4 5 

@) reshicted waters ---I 2 3 4 5 

5. Vessel towing procedures. ---- 1 2 3 4 5 

6. Sttandmg and beaching operations. ---- 1 2 3 4 5 

7. CoUision incidents. ---- 1 2 3 4 5 



E. Bridge team work 
ln your opinion a ship handling simulator 
would be appropriate for: SD D U A SA 

1. Developing interpersonal relationships. 1 2 3 4 5 

2. Cornandtraining 
(a) in mutine circumstances --I 2 3 4 5 

(b) in emergency circumstances ---- 1 2 3 4 5 

(c) in unfamiliar circumstances --I 2 3 4 5 

3. Routine bridge procedures traimg. --I  2 3 4 5 

4. Developing of'standing Orders'. ---I 2 3 4 5 

5. Working with unfamiliar crews. ---I 2 3 4 5 

6. Developing pilotage procedures. ---I 2 3 4 5 

F. Offshore Petroleum Industry 
In your opinion a ship handling simulator 
would be appropriate for training: SD D U A SA 

1. Holding station by a standby vessel. --I 2 3 4 5 

2. On location operations for a standby vessel. -- 1 2 3 4 5 

3. Manoeuvriog close to rigs by a standby vessel. 1 2 3 4 5 

4. R i g f i l l  platform evacuation ---I 2 3 4 5 
by a standby vessel. 

5 .  hillship/support vessel interaction. --I 2 3 4 5 



6. Anchor handling by astandby vessel. 

7 Towing of drilling rigs 

8 Watchkeeping aboard drillships/platfoms. 

9. Dynamic positioning systems and operations. 

10. Engine thmster and multi functional 
oontml systems opemilons. 

G. Fishing 
In your opinion a ship handling simulator 
would be appropriate for mining: 
1. Ship handling skills when: 

(a) shooting fishing gear 

@) hauling fishing gear 

(c) tawing fishing gear 

(d) towing fishing gear in a collison sihlation 

(e) operating in ice while towing fishing gear, 

2. Ship handling on various types of vessels: 

(a) small fishing vessels 

(c) p m e  seiners 

3. Fish detection and hunting 



4. Integrated elemorno equipment systems 
operation and use. 

5. Fishing team procedures. 

6. Coming alongside another vessel. 

7. O p e ~ ~ m a n o e u w i n g  when 'iced up' 

H. Navigation in Ice 
In your opinion a ship handling simulator 
would be appropriate for haining in: 

1. Detection and identification of various 
ice f m .  

2. Passage planning and execution of 
passaage in ice. 

3. Sighting and reporting ice 

4. Navigation in ice by: 
(4 day 

(c) nshictedlweather conditions. 

5. Shiphandling in various ice conditions. 

6. Ice breaking and associated tash 
(path maldnslfollaving). 

7. Collision avoidance in ice, 



SD D U A SA 
8. Anchorage/berthing in I-. ---- 1 2 3 4 5 

9. Confined navigation in ice. - - I  2 3 4 5 

I. Specialized Tasks 

In your oplnion a ship handling simulator 
1s appropriate for: SD D U A SA 

1.  Pilotage licensing. - - I  2 3 4 5 

2. Awarding of Sea Service. - - I  2 3 4 5 

3 .  Fisheries patrol training, --I 2 3 4 5 

4. Cable laying Uaining. ---I 2 3 4 5 

5. Vessel Uaffic control. ---- 1  2 3 4 5 

6. Examining of Masten and Mates. - - I  2 3 4 5 

7. Insenice haining ( refresher ). ---- 1 2 3 4 5 

Commrnts: 



An Abshact from: 

Newfomdland Institute of Fisheries 
and Marine Technology 

Deparhnent ofNautical Science 
Ship Handling Simulators 

A Discussion Paper 
January 1985 



5. Aims, Goals and Ohiectives 

The objectives of a propam of navigation and ship handling training and 
research on a simulator must address both the Nautical Science Deparbnent 
and Marine Inst~tute objectives and goals, since by so doing they will fulfill 
the mandate of the InstiNte to be of senice to the Marine Industry. 

5.1 Aims and Goals of the Marine Institute 
Aun: 

The Aim is that the Marine Institute shall be a ten- of excellence fm 
education, training, applied research, and service in all aspects of 
fisheries, navigation, marine sciences and engineering techoology. 

Goals: 
To provide quality education and training des~gned to enable students 
to better themselves and contribute to the improvement of marine and 
related industries through increased knowledge and skills, technical 
and vocational excellence, and personal growth and development. 
To provlde for interactive service and transfer of technology to meet 
indindual, government and industrial needs. 
To provide an effective extension aod continuing education capability 
to meet the needs of individuals and indushy. 
To foster an environment which encourages applied research and 
development. 
To provide leadership in policy and technical development in marine 
and related indusmes. 

5.2 Ohiectire8 of the Nautical Science Dcsmrlment and the Ohiectiwes of 
Simulolor Trainine R Research 

Objective 1 

Department To provide an education in Nautical Science that will be of 
v&e for today and the future, rccognidng technological m d s  and changes 
and prrparing the student accordingly with prognuns of sufficient flexibility 



and diversity to meet these changes as well as the individual needs of the 
student. 

Simulator To improve the existing standard of watch keeping, bridge 
procedures and ship maneuvering by conrolled effective training leading to 
judgment improvement through decision making practice, ensuring all 
members of a bridge watch perform their duties efficiently and that Masters 
and Mates appreciate the risks to which they are exposed 

Department To ensure students are provided with facilities, expertise and 
encouragement whereby they are prepared to take their place in the marine 
and fislung indusw. 

Simulator To provide a facility appropriate for the needs of both basic, 
intermediate and advanced shldents. 

Department To provide appropriate training for the marine and fishing 
industry throughout the Province in cooperation wth Extension Smces .  

Simulator To ensure the benefits of a simulator hcilily are appreciated 
throughout the Nation by all sectors of the marine indushy so they may avail 
themselves of the mining and research capabilities and oppomties.  

Objective 4 

Department To be a source of advice and assistance to the marine and 
fishmg industries and to take part together or separately in applied research 
and development programs as well as seminars and workshops. 

Simulator To encourage applied research both to further the aims of the 
Institute and to recover costs of the facility To foster an environment that 



leads to the facility becoming a nahlral cenbe for relevant seminars and 
workst.ops. 

Objective 5 

Department To develop and maintain dose liaison with industry, other 
tramhg instiNtions and related agencies. To develop the Depment 's 
credibility to the extent ~t will always be involved in development, 
modification and evaluation of education and training programs. 

Simulator To form an in-house Management Grow with reoresentation from . . 
industry, government and related agencies to ensue program development 
has the widest acceptance. To encourage cooper?tion between sister bahng 
organizations and applied research facilities. 

6 Limitation of rresent collwe bridee simulator.(omined) 

7 Shio handline simulator obiectives 

7.1 Philososhv (omitted) 

7.2 Training 

7.2.1 General 

The main objectives of a Ship Handling Simulator course are to ensure 
the officers attending can formulate and exercise a detailed passage 
plan, optionally using all the resources available on the bridge. They 
must also be aware of the value and form of specified bridge 
procedures and be able to interpret a dup's manewering data in an 
intelligent manner as well as respond efficiently to emergencies 
Experience shows that students are initially surprised at the realism of 
the bridge and the visual scene and this quickly overcomes any 
skepticism about the value of a simulator. 



Depending on the level of haining, to ensure those that wmplne the course, 

1. Understand their respective duties and duties of others on a Bridge 
Watch keeping Team. 

2. Have a degree of steering skill that will enable them within a short 
oeriod to effectively amlv those skills in realitv. 

3. ke psychologically prepared, particularly the new enhant, for the 
slupboard situation thmugh a heightened awareness of purpose. 

4. Understand the imoortance of a DroDer lookout and conect reoortinc . . . - 
procedures. 

5. Are aware of the value and fonn of correct bridge procedures. 
6. Understand the principle, use and limitations of the lndivldual items of 

bridge equipment. 
7. Know how to respond effectively to hazardous and emergency 

situations, and to assess the effect of an emergency on the 
navigational regime. 

8.Understand a vessel's handling characteristics and interpret 
maneuvering data. 

9. Are aware of the need to properly use resources of manpower and 
equipment. 

1 0 . h  able to formulate and execute a detailed passage plan on the chm 
and an a passage planning document. 

11.Are aware of the wmmunication procedures on board and between 
other ships and the shore using !MO English language. 

8. Uses of a Shis Sirnnlator 

1. Navigation: shuchutd training from new enhant seaman or cadet to 
master's cehficate level with any required level of navigational 
complexity introduced into the exercise. 



2. Rule of the road. smctured training as above. 

4. Port familrarization: simulation of a soecific ~ o r t  to omvide basic ~ o r t  . . .  
familiarization for pilots andior masten using the port. For example 
mining of Seaway masten, or the crews of the new CN Ferries 
scheduled for Port Auu Basques. 

%Team-work and p&ml training: dernonsIxation of the value of 
teamwork in conducting the navigation; the importance of cross- 
cheoking individual acuons and decisions; the value of an effic~ent 
bridge organization based on specified bridge procedures. The team 
may be augmented by personnel from other disc~plines, for example 
surveyors, for a particular exercise. In &as manner the entire Deck or 
Bridge crew of a ship, from pre-sea new enhy to practicing 
stupmaster and pibt can be trained at an appropriate level. The list of 
seagoing personnel would include: 

Re Sea Students (Seaman) 
Navigational Ratings 

Cadet/Diplorna Shldents 
Watch keepincMates (SEN I) 
Mates andMasten (SEN II) 
Re6esher Cwrses for: 
Ship Masters 
Slup Mates 
Pilots 
MED 111 Students 
IceJWeather Observers 
Fishery Obsewen 
Fishermen (Class IV, 111, It, I) 
Fishing Certificate Upgrades 

An example of a Bridge Team Training Crew is as follows, 





8.2.1 General 

The haining requirement is clear when the level of skill neceswy to operate 
an ice-breaker within design llmits is considered, both in open ice and when 
workinr close !o anothervessel. The ooerational research nossibilities are 
also apparent However although the following section outlines requirements 
for ice capability it must be remembered that no such equipment is presently 
in existence, and although apparently technically possible to develop will 
probably be very expensive, both in terms of data capability, visuals and 
vessel motion requirements In fact the vrsual presentation may be more 
oractical with the introduction of th.: visual interactive wdeo disk. wherebv a 
film of the environment can be accessed by the computer 'for screen 
presentation. 



Dimibution list 
C d a n  Marine Colleges 

and 
Canadian Coast Guard 



Distribution list 

Canadian Marine Colleges 

Fisheries and Marine Institute of Memorial University of Newfoundland 
P.O.B. 4920 
St John's Nfld 

Nova Scotia Nautical Institute Nova Scotia School of 
P.O.B. 1225 Fisheries 
Port Hawkesbury Nova Scotia P.O.B. 700 

Pictou Nova Swtia 

Canadian Coast Guard College Northwest Comuniv  College 
P.O.B. 4500 130 First Ave. West 
Sydney Nova Scotia Prince Rupert B.C. 

Georgian College of Applied Arts and Technology. 
8th. Street East 
P.O.B. 700 
Owen Sound Ontario 

Pacific Marine Training Institute Carnosurn College 
265 W Esplanade 3100 Foul Bay 
N.Vancouver B.C. Victoria B.C. 

School of Fisheries Holland College Marine Cenhe 
Dept, of Fisheries 100 Water Street 
P.O.B. 178 Summenide P.E.I. 
Caraqnet New Brunswick 

lnstitut Maritime du Quebec Institut Maritime du Quebec 
53 St. Germain Onest C.P. 2156 
Rimouski Quebec St. Romuald Levis Quebec 



Disbibution list 

Ships Safety Branch 
344 Slater St. 
1 Ith Floor Ottawa 

Canadian Coast Guard Centres 

Ships Safety Branch 
34 Mey Rd. P.O.B. 1300 
St John's 

Ships Safety Branch 
208 Federal Building 
Marystown Nfld. 

Ships Safety Branch 
Re~onal  Office 
46 Portland St. 
Diulmouth. Nova Scotia 

Shtps Safety Branch 
P O B  7730sm A 
Saint John Ncu Rrun~w~ch 

Ships Safety Branch 
196 George St. 
Pon Hawkesbw 

Ships Safety Branch 
101 Boulevard Champain 
Quebec 

Ships Safety Branch 
70 St. Gmain Est. 
Rimouski Quebec 

Ships Safety Branch 
344 Slater St. 
9th Floor Ottawa 

Ships Safety Branch 
South side Rd. 
St John's 

Ships Safety Branch 
122 Main St 
Lewisport Nfld. 

Ships Safety Branch 
P.O.B. 1013 
Dartmouth Nova Scotia 

Shins Safetv Branch 
P.O.B. 1276 
Charlotte town P.E.I. 

Ship Safety Branch 
P.O.B. 850 
Yarmouth 

Ships Safety Branch 
781 Rue William's St 
Montreal Quebec 

Ships Safety Branch 
201 North Front Street 
Samia Ontario 



Ships Safety Branch 
56 Aberfoyle Crescent 
Toronto 

Ships Safety Branch 
43 Chwch St. 
St Catheme's Ontario 

Ships Safety Branch 
800 Burrard St. 
Vancouver 

Stups Safety Branch 
101-260 W. Esplanade 
N. Vancouver 

Ships Safety Branch 
P.O.B. 3670 
Prince Rupert B.C. 

Ships Safety Branch 
60 Front St. 
Nanaimo B.C. 

Ships Safety Branch 
106 Clarence St. 
Kingston 

Ships Safety Branch 
44 H m a r i o  St. 
CollingwWa 
Ontario 

Ships Safely Branch 
302-549 Columbia St. 
New Westminister 

Ships Safety Branch 
409-1200 Park Royal 
W. Vancouver 

Ships Safety Branch 
25Hwan St. 
Victoria B.C. 



APPENDIX 4 

Correspondence 



6250 Summit Ave 
West Vancouver 
VanSoUYer. 
B.C. 
v7w 172 

RODNEY G. HESP 
Haster mriner 



HEHORINW 

YLS CORPOWTIQII 

m : A I I  moterr and neck offleers 

FROM: ~ o h n  Greenway 

DATE: A u U s r  19. 1993 

RI : survey on simulators I Tralnins 

we have been asked t o  participate in responding to a quest~onnairclslud~ 
on ship handling sumlators and trainins needs xn Canada. 

ilt your convenience. could you complete the enclosed questionnaire vhlch 
is b e z u  circulated t o  our fleet. and return the completed forms to my 
attention for return t o  capt. ~odney ~ e s p  as a m s  fleet response. 

Please return your responses by ~ugurt 31. 1993. 

mank you for your co-operation. 
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