
/.V:;'~~~RS ri' ('4-r 

(~i ~ 
MARINE ENGINEERING TRAINI"''''''~''~.'f roc." .... " '" I;' 

IN INDIA 

- A PEDAGOGIC INTROSPECTION 

A thesis submiUed 

by 

K.A. SIMON 

for the award of the Degree of 

Doctor of Philosophy 

.. /~ 
\"} . § 

.,. <J. ' 
)...;.o,~\~ 
'-'~ 

DEPARTMENT OF SHIP TECHNOLOGY 

COCHIN UNIVERSITY OF SCIENCE AND TECHNOLOGY 

COCHIN 682 022 

March 2010 



I fiere6y certify that, to the 6est of my /(now{eage tfie tfiesis entitled ':Marine

'Engineering 'Training in Ind"ia-;I Ped"agogic Introspection is a recordof bona[idc

research u.orkcarricd out 6y Sri 'l(;I. Simon, Part time research student under my

supcn.ision andquidancc, 111 partla(fu(fi[{mellt of tfie requirement for the award"

of tfie Pfi.'D. deqree ill tfie 'Faculty of'Tecfino{ogy. 'Ine results presented" In this

thesis orparts of it fiave not 6een presentedfor the award"ofany otfier deqree.

Cachin
26-03-2010

~~
a». 'E. ocs. :N;IICJ(
'R.f;searc(, !dulI{e
'Fanner 'Hetut
Department ofS(,ip '1ec(,no[ogy
Coefii/1 'Ul1iT/Crsit), afScience

andTcchnoloq»

7(oc(,i - 682022



DECLARA TION 

I hereby declare that the thesis entitled Marine Engineering Training in India -

A Pedagogic Introspection is an authentic record of research work carried out by me 

under the supervision and guidance of Or. E.M.S. Nair, Former Head, Department of 

Ship Technology, Cochin University of Science and Technology, Cochin, in partial 

fulfillment of the requirement for the award of the Ph.D. degree in the Faculty of 

Technology and no part thereof has been presented for the award of any other degree. 

Cochin 
26-03-20 I 0 

~.. .-

/' ~.A.SIMON 
Part time Research student 
Oept. of Ship Technology 
Cochin University of Science 

and Technology 
Kochi - 682022 



CONTENTS 
Page 

Acknowledgements 
Abstract 11 

IV 

V 

VI 

List of Tables 
List of Figures 
List of Abbreviations 

CHAPTER 1 INTRODUCTION 

CHAPTER 2 

1.1 General 
1.2 Background of the study 
1.3 Scope and objectives 
lA Definition of key tenus 
1.5 Organisation of the thesis 

TRAINING & COMPETENCE OF A MARINE 
ENGINEER 

I 
3 
4 
7 
9 

2.1 Introduction 10 
2.2 Criteria of qualities of marine engineers 10 
2.2.1 Academic 10 
2.2.2 Technical 10 
2.2.3 Social 13 
2.2.4 Psychological! Attitude 13 
2.2.5 Physical 14 
2.2.6 Mental 14 
2.2.7 Emergency responsive IS 
2.2.8 Communication skill IS 
2.2.9 Leadership 16 
2.3 Stake holders of quality of marine engineers 16 
2.4 Qualities of marine engineers 18 
2.5 Rules and regulations for training of marine engineers 19 
2.6 Outline of STCW Convention 20 
2.6.1 Articles of STCW 95 20 
2.6.2 Regulations ofSTCW 95 21 
2.6.3 Codes of STCW 95 27 
2.6.4 Amendments to STCW 31 
2.7 Standard of competence 32 
2.7.1 Marine engineer officer class IV 32 
2.7.2 Marine engineer officer class IT 33 
2.8 Engineering watch 34 
2.9 Indian Rules 35 
2.9.1 Foreign going voyages 35 
2.9.2 Near coastal voyages 39 
2.10 Comments 41 



CHAPTER 3 REVIEW OF LITERATURE 
3.1 Introduction 42 
3.2 Crew Perfonnance 42 
3.3 Rank Progression 43 
3.4 Apprenticeship 44 
3.5 Simulation Training 44 
3.6 Engine room simulation 46 
3.7 Speech synthesis in simulator training 47 
3.8 Communication 48 
3.9 Management Skills 49 
3.10 Sea time for assistant engineer officers 49 
3.11 Safety of ships 50 
3.12 Difference between old and new type of training 50 
3.13 Multinational crew 51 
3.14 Distance Learning 52 
3.15 Fonnation of training system in India in recent times 52 
3.16 Quality of training 53 
3.17 Maritime training of yester years 53 
3.18 Fatigue 54 
3.19 Additional subjects 55 
3.20 Post retirement settlement 55 
3.21 Personality and career success 56 
3.22 Self-esteem and occupational prestige 57 
3.23 Team work improves competitiveness 57 
3.24 Conclusion 58 

CHAPTER 4 METHODOLOGY 
4.1 Fonnulation of the problem 59 
4.2 Survey among'senior marine engineers 60 
4.2.1 Questionnaire for senior marine engineers 61 
4.2.2 Conduct of survey 64 
4.2.3 Statistical analysis of data 65 
4.3 Survey among employers of marine engineers 75 
4.3.1 Questionnaire for employers 75 
4.3.2 Conduct of survey 77 
4.3.3 Statistical analysis of data 77 
4.4 Survey of personality traits of class IV marine 98 

engmeers 
4.4.1 Questionnaire on self esteem 99 
4.4.2 Questionnaire on learning style 100 
4.4.3 Questionnaire on decision making 103 
4.4.4 Questionnaire on motivation 104 
4.4.5 Questionnaire on tcam work 104 
4.4.6 Questionnaire on listening self inventory 105 
4.4.7 Questionnaire on career success 106 
4.4.8 Conduct of survey 107 
4.4.9 Statistical analysis of data 109 



CHAPTERS 

CHAPTER 6 

INTERPRETATION OF SURVEY RESULTS 
5.1 General 114 
5.2 Observation of senior marine engineers 114 
5.3 Observation of employers of marine engineers 116 
5.4 Interpretation of performance of marine engineers 121 
5.5 Personality traits of class IV marine engineers 124 
5.5.1 Correlation between self esteem and career success 124 
5.5.2 Correlation between learning style and career success 125 
5.5.3 Correlation between sensation and career success 127 
5.5.4 Correlation between affiliation and career success 128 
5.5.5 Correlation between team work and career success 130 
5.5.6 Correlation between listening self inventory and career 132 

success 
5.6 Output of the present study 133 

RECOMMENDA TION 
6.1 Introduction 
6.2 Hypothesis 
6.3 Tenability of hypothesis 
6.4 Conclusions and recommendations 
6.5 Suggestions for further research 

142 
142 
142 
142 
144 

REFERENCES 145 

ANNEX I 
ANNEX 11 
ANNEX III 
ANNEX IV 

Flow diagrams 
Existing pattern ofGME workshop training 
Existing pattern of GME onboard training 
Marine engineering training institutes in India 

148 
152 
157 
160 



ACKNOWLEDGEMENTS 

The author would like to express his heartfelt gratitude to his supervising guide. 
Dr. E.M.S. Nair. f011ner Head. Depal1ment of Ship Technol0gy. Cochin University of 
Science and Techn010gy for his help and advice during the research. 

[t is his pleasure to thank Or. K.P. Narayanan. Head. Department of Ship Techn010gy 
for having provided all supp0l1 for this work. 

A very special thanks to Or. e.G. Nandakumar, Reader. Department of Ship 
Technology, Cochin University of Science and Technology for his inspiring 
mentorship. help and motivation extended during the endeavour. 

The author is grateful to all the faculty members and office staff of Department of 
Ship Technology, CUSA T tor the help and co-operation extended during the research 
work. 

The author profoundly thanks Dr. M.Bhasi, Reader. School of Management Studies, 
CUSA T for his valuable suggestions and advice. 

He is indebted to his friends and colleagues who, in various capacities have extended 
their help and support. 

Sincere thanks als0 go to his wife, Emily and daughters Shalini and Shennet, who 
have put up the extra burden to enable him complete the project. 

Above all, the author remains grateful to Almighty God for His abundant blessings in 
enabling to undertake this work and leading to its final destination. 



ABSTRACT 

Indian marine engineers are renowned for employment globally due to their knowledge, 

skill and reliability. This praiseworthy status has been achieved mainly due to the 

systematic training imparted to marine engineering cadets. However, in an era of 

advancing technology, marine engineering training has to remain dynamic to imbibe 

latest technology as well as to meet the demands of the shipping industry. New subjects 

of studies have to be included in the curriculum in a timely manner taking into 

consideration the industry requirements and best practices in shipping. Technical 

competence of marine engineers also has to be subjected to changes depending upon the 

needs of the ever growing and over regulated shipping industry. Besides. certain soft 

skills are to be developed and improved amongst the marine engineers in order to alter or 

amend the personality traits leading to their career success. 

If timely corn!ctive action is taken. Indian marine engineers can be in still greater demand 

for employment in global maritime field. In order to enhance the employability of our 

mmine engineers by improving their quality, a study of marine engineers in general and 

class IV marine engineers in particular was conducted based on three distinct surveys, 

viz., survey among senior marine engineers, survey among employers of marine 

engineers and survey of class IV marine engineers themselves. 

The surveys have been planned and questionnaires have been designed to focus the study 

of marine engineer officer class IV from the point of view of the three distinct groups of 

maritime personnels. As a result of this, the strength and weakness of class IV marine 

engineers are identified with regard to their performance on board ships, acquisition of 

necessary technical skills. employability and career success. The criteria of essential 

qualities of a marine engineer are classified as academic, technical, social, psychological. 

physical, mental, emergency responsive, communicative and leadership, and have been 

assessed for a practicing marine engineer by statistical analysis of data collected from 

surveys. These are assessed for class IV marine engineers from the point of view of 
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senior marine engineers and employers separately. The Endings are delineated and

graphical! y depicted in this thesis.

Besides. six pertinent personality traits of a marine engineer viz. self esteem. learning

style. decision making. motivation. team work and listening self inventory have been

subjected to study and their correlation with career success have been established

wherever possible. This is carried out to develop a theoretical framework to understand

what leads a marine engineer to his career attainment. This enables the author to estimate

the personality strengths and weaknesses of a serving marine engineer and eventually to

deduce possible corrective measures or modifications in marine engineering training in

India.

Maritime training is largely based on International Conventions on Standard of Training.

Certification and Watch keeping for Seafarers 1995. its associated Code and Merchant

Shipping (STCW for Seafarers) Rules 1998. Further. Maritime Education. Training and

Assessment (META) Manual was subjected to a critical scrutiny and relevant Endings of

thc surveys arc superimposed on the existing rule requirement and curriculum. Views of

senior marine engineers and executives of various shipping companies are taken into

account he/ore arriving at the revision of syllabus of marine engineering courses.

Modifications in the pattern of workshop and sea service for graduate mechanical

engineering trainees are recommended. Desirable age brackets of junior engineers and

chic! engineers. use of Training and Assessment Record book (TAR Book) during

training etc. have also been evaluated.

As a result of the pedagogic introspection of the existing system of marine engineering

training in India. in this thesis, a revised pattern of workshop training of six months

duration for graduate mechanical engineers. revised pattern of sea service training of one

year duration and modified now diagram incorporating the above have been arrived at.

Effects of various personality traits on career success have been established along with

certain findings for improvement of desirable personality traits of marine engineers.

Suggestions for further research as continuation to the present one arc also indicated.

III
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CHAPTER 1 

INTRODUCTION 

1.1 General 

India is blessed with a long coast line of 7500 km and therefore it is quite natural that 

Indians ventured to sea from time immemorial. India has a glorious maritime past. 

'Rig Veda' and 'Atharva Veda', the ancient literary records of the human race depict 

also the shipping scene of ancient India, among other matters. The maritime history 

of India dates hack to 3000 B.C. It has been proved beyond doubt that shipping and 

shipbuilding were going on in India in the very early days. Indians traded in those 

days with Arabia, Egypt. Africa and Rome by vessels built of teak in India. Indians 

were known to be quite skillful in the art of shipbuilding too. The ancient Sanskrit 

manuscript. 'Yuktikalpataru' compiled by Bhoja Narapati stands testimony to it. 

(,Houkcrji. R.K.). (1) 

There are reasons to believe that some kind of broad classification of ships, based on 

the size and type of construction existed in those days, namely, 'Samanya' and 

'Vishesha·. They were sub-divided into further groups, depending on the trade, the 

type of wood used etc. Ships that undertook sea voyages were classified into 'Oirgha' 

type of ships which had a long and narrow hull and the' Unnatha' type of ships which 

had a higher hull. Their rules, then known as 'Yukti', in Sanskrit which can be 

translated as 'logic' in English, delineate important particulars of the vessels. 

From the above recorded history, it can be sunnised with reasonable certainty that 

there existed a system in India for training the then pioneers in seafaring profession. 

Around 3000 BC, Kautilya had even established duties for the then port operators 

along the coastline. [2.J 

Modern India is considered to be a man-power supplying nation and is ranked sixth in 

supply of maritime personnel. It is all the more true in case of marine engineers. India 



produces marine engineers not only to man Indian ships and other allied fields in the 

country, but also to cater to the needs of world shipping in general. 

Around 3800 marine engineer cadets are trained in the country presently every year. 

Following are the main streams through which they are being presently trained: 

a) 4 year Degree in Marine Engineering 

b) 4 year workshop apprenticeship scheme 

c) 2 year training for Diploma holders in Mechanical Engineering 

d) One year training for Graduates in Mechanical Engineering 

e) 2 year training for Graduates in Electrical Engineering 

f) Near Coastal voyage streams 

It is pertinent to note that these mariners are sai ling over the high seas throughout the 

entire globe. Therefore, it is imperative that these engineers are properly trained and 

are adequately competent to perform their task. This calls for quality training of 

marine engineers in the country. STCW Convention and ISM Code have made great 

strides in impro\'ing the quality of seafarers. 

Marinl' F:nginl'cring training is now heing done by government and private training 

establishml'nts in India. These institutions are to he approved by the Directorate 

General or Shipping before commencement of training of marine engineers. The 

necessary infrastructure sueh as workshops, laboratories. on hoard training facilities. 

class rooms. faculty etc are being inspected by the Directorate General of Shipping 

before the commencement of the course. Regular inspections arc carried out during 

the conduct 0(' the course to maintain the approvals given to the institutions. Syllabi 

for the courses conform to the requirements of STCW 9S and M.S. (STCW for 

Seafarers) Rules 1998. Final examinations are conducted by the respective training 

institutions and uni\'ersities. HOWC\'(T, examination for issue of\'arious certificates of 

competency is carried out by the Directorate General of Shipping and its allied 

offices. [3 f J , 

2 



In addition to the inspections by the D.G. Shipping and duly constituted academic 

councils and accreditation by quality standard institutions. grading of the training 

institutions are also being carried out by independent bodies such as lCRA, CRISIL 

and CARE to ascel1ain quality of training imparted to the budding marine engineers. 

It is felt that, despi te all the above. there is still scope to further improve the qual ity of 

marine engineering training by application of the principles of TQM in the field. The 

benefits of TQM programme. inter-alia. include greater competitive advantage and 

substantial financial savings due to 'cost of quality'. 

Further. it is to be noted that the total quality is to be considered the fundamental 

business principle in any organization. more so in the maritime training field. 

Training institutions. shipping companies and regulatory bodies are increasingly 

grappling with total quality today to ensure a future for the serving seafarers. Anyone 

who ignores quality does so at the risk of loss of employment opportunities and 

business in future. [5 "J 
/ 

J.2 Background of the study 

Mechanical power was introduced for propulsion and operations of ships in the early 

eighteenth century. By the beginning of the nineteenth century, steam propulsion of 

ships became Cl reality. thereby giving birth to the profession of marine engineering. 

A marine engineer is a versatile engineer dealing with running and maintenance of all 

machincrics on board ships. These include the propulsion plant, power generating 

plant. rcfi'igeration and air conditioning systems, steering systems, control systems. 

deck machinerics ctc. 

Present cby ships are complex vehicles requmng exceptional number of 

specla!ii'Zltions In many engll1ecnng disciplines such as MechanicaL ElectricaL 

RdJoigeration. Air Conditioning. Power Plant. Chemical. Electronics. 

Communication, Sound, Vihration and Civil. Therefore a marine engineer has to 

integrate relevant p0l1ions of all the engineering disciplines for conquering distances 

., 
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by sea with the aid of propulsion systems. This makes marine engineering, a very 

versatile form of engineering. L'1 J 

The \earning process of a marine engineer has different aims. including what is stated 

by UNESCO in 1999: 

Learn to knmv 

Leam to he 

Leam to do 

Leall1 to he safe 

Leall1 to protect 

Learn to excel 

Learn to live together 

A marine engineer has to perfC)]l11 his tasks in an alien atmosphere. 1110stly in the 

middle of the ocean and that too at times in rough weather. He will have only limited 

resources at his disposal hoth by way of men and material. His social life is restricted 

to a handful of colleagues of varying ranks. Besides. no study or analysis appears to 

have heen carried out ahout the personality traits of marine engineers leading to their 

career success. 

1.3 Scope and objectives 

Apart fl'oll1 the present curriculum of marine engineering training, new suhjects of 

studies are felt to he introduced in the syllabus taking into consideration the emerging 

areas of technology and practices in shipping. Value addition to the existing criteria 

of quality of marine engineers is also to be identitied and process of implementation 

has to he undeliaken hy the concemed. These topics are to he continuously improved, 

updated and modi tied in accordance with evolving industry standards and 

requirements and other market demands. Skill gaps if any of marine engineers are to 

he idcntifi..:d and filled up. 

Therdore a study needs to he undeliaken to assess and evaluate the existing system of 

marine engineering training in the country and to identify the arc as of improvement. 
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Statement of the problem 

Indian marine engineers lack certain qualities in their soft skills as well as in their 

tcchnical capahilities, adversely affecting their acceptability by the shipping industry. 

No study or analysis has been carried out about the personality traits of marine 

engineers kading to their career success. 

Objective of the study 

(i) To review the existing rules and regulations in maritime training and based on 

that, critically assess the training requirements of marine engineers including 

the sca servicc. 

(ii) To carry out introspection into the present training system of marine engineers 

in the country with a view to rind out the drawbacks o/' the current system and 

to propose modifications in the curriculum 01' training \)f marine engll1ccrs. 

hased on a survey conducted among senior marine engineers. 

(iii) To study and find ways and means to improve upon the quality standards ,me! 

employability or Indian marine engineers to meet the demands of the shipping 

industry. hased on a survey conducted among the employers of marine 

engll1eers. 

(iv) To study the additional requirements of a ship owners/operators regarding the 

employment and specialization of their marine engineers. 

(v) To study the correlation between personality traits and career success of Class 

IV marine engineers based on a survey. 

(vi) To arrive at necessary conclusions for improvement of quality of manne 

engmeers. 

Hypothesis of the study 

(i) Significant modification will have to be brought about in the curriculum of 

training of marine engineers 
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(ii) There will be areas of quality standards of manner engmeers, where 

improvement is necessary based on the changing industry needs. 

(iii) There will be significant positive relationships between personality traits and 

career success of class IV marine engineers. 

Scope and limitation of the study 

The study has heen based on three separate surveys conducted amongst three distinct 

groups 0 t' maritime personnel. 

(i) Senior manne engineers. mostly chief engineers of ships. have heen given a set 

nr questions suitahly designed for carrying out Cl survey to identify the strength 

and weaknesses oi'junior marine engineers helm/' the rank or \t1EO Class IV. 122 

senior marine engineers ha\e bcen chosen from j<)Ur different metros of the 

cuuntry. A fc\\ :-Ienior marin\~ engineers from Singapore and UAE have also heen 

considered. However. all of them are Indians and have undergone Indian system 

of marine engineering training. examination and certification. 

(ii) Employers of marine engineers i.e .. ship owners and shipping companies havc 

heen approached with another set of questions to arrive at certain factors or 
employahility of Indian marine engineers especially engineers of the level of 

MEO class IV. A total or 52 such companies respondcd. 

(iii)Class IV marIne cnginel:rs thcmselves ha\e been approached finally to gauge 

their personality traits and their career success in order to arrive at the correlation 

between them. 51 cel1ificated class IV marine eng11lcers participated in this 

survey. 

Due to the vast area of study geographically as well as technically. the scope of study 

has been limited to marine engineers up to the level of MEO class IV and that loo of 

marine engineers of Indian training hackground. The research is therefore 

concentrated on class IV marine engineers following Indian system of manne 

engIneerIng education and training only and not on any other class of manne 

engmeers. 
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1.4 Definition of key terms 

Merchant navy ship 

Ships engaged in carriage of cargo for commercial trade purposes. This includes 

general cargo ships. bulk carriers, container ships, oil tankers, chemical carriers, gas 

carriers. passenger ships etc. 

Foreign going ship 

A ship, not being a home trade ship, employed in trading between any port or place in 

India and any other port or place or betwcen ports or places outside India. 

Home trade ship 

A ship no! exceeding 300 G.T. which is cmployed in trading between any port or 

place in India and any other port or place on the continent of India or between P0l1s 

or places in India rmd ports or places in Sri Lanka, Maldives. Federation of Malaya. 

Singapore or l\!1 yanmar. 

:\ear Coastal Voyage (Ne\') 

The coaslal trade or voyages from any pori or place in Bangladesh, India, Maldives. 

\,1yanmar and Sri Lanka to any other pOl1 or place in these countries including safe 

havens on such voyages. 

Assistant engineer officer 

Is a person under training to become an engineer officer and designated as such hy 

national la\v or regulations. 

Class IV marine engineer (M EO Class IV) 

This is the lowest rank of a certificated marine engineer in charge of an engineering 

\vatch on board a merchant navy ship. He is competent to keep an independent watch 

of the machinery spaces of an appropriate main machinery. i.c .. either motor or steam. 



Class 11 marine engineer (MEO Class 11) 

He i she is eligible to be the second engineer of the merchant navy ship and is next in 

command to the chief engineer of the vessel. 

Class I marine engineer (lVIEO Class I) 

He! she is eligible to be the chief engineer of the ship who is the overall in charge of 

the administration and maintenance of the engine department and is responsible for 

the mechanical propulsion and operation and maintenance of the mechanical and 

electrical installations of the ship. 

International Maritime Organization (lMO) 

This is Cl special agency of United Nations Organization entrusted with the task of 

maintaining safe and secure shipping and clean oceans. 

Standard of Training, Certification and Watch keeping (STCW) 

This is the international convention of IMO dealing with manning of merchant navy 

ships including requirements of training and cel1ification. This is considered to be the 

bench mark by all maritime countries. 

MS (STeW for seafarers) Rules 1998 

Legislation enaded in India in line with STeW Convention of 1\10 under Merchant 

Shipping Act J 95S. 

Shipping Company 

The o\\ner or the ship or any other organi7atioll or persoll such as the manager or 

bareboat chal1ercr, who has assumed the responsibility for operation of the ship. 
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1.5 Organization of the thesis 

The report of the research is presented in six chapters. 

Chapter I gives the rationale of identifying the problem and its significance, 

statement nfproblems. definitions of key terms. scope and objectives of this work. 

Chapter :2 deals with the intemational conventions ancl national 1cgislations dealing 

\vith the training uf marint:: engineers especially at lower le\c1s over \vhich the 

modilications arc proposed. 

The review of literature related to the topic of research and pedagogy is presented in 

chapter 3. 

Methodology of the research is nan'ated in chapter 4. [t also gives the details of the 

three surveys calTied out. questionnaires used, sampling techniques adopted and 

statistics fol\O\vcd. 

Chapter 5 illustrates the analysis of data and interpretations along with delineations of 

results, separately for each of the three surveys. Proposed pattc1l1 of workshop and on 

board training for engineering cadets are included in this chapter. 

Chapter 6 depicts the major findings, conclusions and recommendations. Area for 

further research is also indicated. 

Existing marine engineering training flow diagrams. competence and course subjects 

of existing pattern of workshop and on board training and list of approved marine 

cnginct::ring training institutes in India are given as Annex. 

l) 



CHAPTER 2 

TRAINING AND COMPETENCE OF A MARINE ENGINEER 

2.1 Introduction 

Rules and regulations of STCW related to the training and competence of marine 

engineers have been described in this chapter. A definite need for stating the criteria 

for essential qualities of a marine engineer has been felt and has been given under the 

following sub headings. 

2.2 Criteria of qualities of marine engineers 

The criteria of essential quality of a marine engineer can broadly be classified as 

academic, technical, social, psychological, physical, mental, emergency responsive, 

communicative and leadership. Each of them has been described under the 

subsequent headings. 

2.2.1 Academic 

A marine engineer trainee is to have sound academic knowledge in subjects such as 

Mathematics, Physics, Chemistry and English over which the necessary technical 

knowledge can be built up. The stipulated academic qualification has to be achieved 

within the specified age of the candidate. 

2.2.2 Technical 

A marine engin.::er has to be technically sound in order to perform well on board 

ships. Meticulous selection at entry level and rigorous training thereafter including in

service training and continuous professional development are therefore essential for 

marine engineers. 

Following arc the commonly used entry level qualifications for joining the prc sea 

training programme of the profession: 
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(i) 10 + 2 with Mathematics, Physics and Chemistry as mall1 subjects and 

English as one of the subjects. 

(ii) Diploma in mechanical engineering. 

(iii)Degree in mechanical engineering or naval architecture. 

(iv)Degree in electrical engineering. 

The age limit for the: above is 25 years in general. 

FolIO\ving are the pre sea training courses which the above incumbents will have to 

undergo: 

(i) 4 year marine enginl:!cring course or 4 year training in an approved 

marine workshop for 10 + 2 candidates 

(ii) 30 months Alternate Training Scheme in an approved academy for 10--;- 2 

candidates. This includes 9 months of sea service. 

(iii) 2 years training in an approved marine workshop for diploma holders in 

mechanical engineering. 

(iv) 1 year training in an approved marine workshop for degree holders in 

mechanical engineering or naval architecture. 

(v) 18 months training in an approved marine workshop for electrical 

engineering graduates. 

The above pre sea courses include the following four basic STeW safety courses: 

(i) Fire Prevention and Fire Fighting. 

(ii) Personal Survival Technique. 

(iii) Personal Safety and Social Responsibility. 

(iv) Elementary First Aid. 

Continuous Discharge Cel1ificate (CDC) will be issued to the candidates on 

satisfactory compktion of the pre sea training to enable them to perform the requisite 

sea servicl:! on board ships. Besides. at this stage, candidates with degree in 

mechanical engineering, marine engineering or naval architecture will be eligible for 
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grant of exemption from Part A of Marine Engineer Officer class IV examination. 

The others \\'ill hnve to appear tor the Pal1 A examination of MEO class IV and 

secure a pass. 

Six months sea service on board ships of merchant navy, in the capacity as assistant 

\vatch h:eper or junior engineer is required to qualify to appear for the first level of 

Cel1ificate of Competency. which is MEO Class IV Motor of Steam as the case may 

be. Before joining the ship, it is essential that the candidate has done, respective 

familiarization course in case of oil tanker, gas tanker or chemical tanker. The 

Training and Assessment Record Book (TAR Book) will have to be filled up suitably 

during the time of qualifying sea service mentioned above. 

Post Sea Courses 

On completing tile requisite qualif'ying sea serVice, one has to do the following 

courses. 

Three months preparatory course for MEO class IV. 

Engine room simulator course. 

Advanced fire fighting. 

Medical first aid 

Proficiency in survival craft and rescue boat. 

Thereafter, he is eligible to appear for the Part B examination of MEO Class IV and 

secure a pass in the written examination of MEO Class IV in 4 functions. In addition, 

he has to secure pass in the oral examination in all the functions. On successful 

completion of the above examinations, the candidate becomes a certified Class IV 

Marine Engineer Officer capable of keeping independent engine room watch. In case 

of specialized ships such as oil tankers, chemical carriers and gas tankers, it is 
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requisite that the officer has undergone the respective advanced safety courses, 

subsequent to the familiarization courses mentioned earlier. 

2.2.3 Social 

A seaman should be able to adjust socially with others on board his ship. He should 

be able to tit in to a limited crowd by accepting his place in the hierarchy and into a 

special working cl1\'ironment as a member of a team. He should be able to withstand 

tough times with calmness. Tendencies like casteism, communalism, sectarianism and 

linguisl1l should be kept undcr check by him, He should be prepared to endure long 

separation from the membcrs orhis family and friends ashore. 

FiJ111 rules laid do\vll by the company regarding workplace relationships and 

monitoring of execution of these rules will go a long way in reducing the 

interpersonal problems, The ability to follow those rules should be an essential pat1 of 

seafarer's personal ity. 

Increased concern for safcty, security and environment protection is another aspect 

which adds tension to the seafarers. As a result, interpersonal problems, violence on 

board. suicides. desc11ing of ship dc are on the rise. 

Therefore. proper screening of the incumbents is done at the entry level to ensure 

proper social behavior of seafarer while on thc high seas. 

2.2.4 Psychological/ Attitude 

Psychology is the emotional state of a person affecting his behaviour in a given 

context. It is a science by which one can measure, explain and if needed even change 

the beha\'iour of Jiying beings. 

Daniel Katz defines attitude as follows "An attitude is an individual's tendency or 

predisposition to evaluate an object in a certai'n way." Tt is said that the attitude of a 

seafarer and not necessarily the aptitude, that decides the altitude of his career. This 

shows the importance of attitude building of a marine engineer during his training. 

13 



Although attitude changes with lapse of time, it is widely fcl t that the trainees at the 

entry lcvel are mostly not in possession of the right attitude for work on board ships. 

However, attitude can be changed by persuasion. 

Technology and consequently the operational practices onboard ships are rapidly 

changing. In addition, there is pressure for achieving overall economic efficiency in 

order to overcome the competition. Individuals with proper aptitude and appropriate 

personality to meet the challenging requirements at sea are only selected. Besides, the 

need to have a psychometric test is felt necessary to ensure that the selected trainee is 

mcntally and psychologically fit to cope up with the hardships and vagaries of the 

seafaring profession. Directorate General of Shipping has therefore introduced a test 

by name Merchant Marine Personality Evaluation Test (MMPET) at entry level. This 

is to c\'aluate the adaptability. emotional strength, tolerance level etc of the 

candidates. 

2.2.5 Physical 

CanciidalC has 10 he physically fit to bc at sea. Therefore he has to comply with the 

minimum standards of health stipulated by the M.S. (Medical Examination of 

seafarers) Rules 2()OO. This includes eye tests for vision and colour blindness. It is to 

be noted that physical health is inextricably linked to mental health. 

2.2.6 Mental 

Mental agility and hygiene of a seafarer pertaining to his mind should be at a level to 

meet the demands of sea life. its capacities, challenges and limitations. He is to be of 

high self·esteem and optimism. A person with mental illness may have feelings oC 

inferiority and lack of self-confidence. It is presumed that a mentally healthy person 

will halance his life with work. rest, recreation and other desirable activities such as 

hobby . .A mentally hcalthy person will be able to sort out his problems on time. in 

order to keep himself free of anxieties. Good organization of daily work and life is 

essential on hoard ships. 
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2.2.7 Emergency responsive 

Any seafarer, particularly a marine engineer has to swing in action immediately in 

case of an emergency on board the ship or with the machineries in particular. 

Appropriate remedial action without delay is of utmost importance to avert the 

possible damage of the incident or accident. Possible emergencies could be with the 

engines or with the ship as a whole. Qualities to meet emergencies such as engine 

failure, t1ooding, grounding, collision, man overboard, oil spillage etc. are essential 

for a marine engineer. Creative thinking and reasoning are required for a marine 

engineer to solve problems onboard. 

2.2.8 Communication skill 

Communication is a mutual exchange of infom1ation, feelings, perception and 

thoughts resulting ill common understanding of concemed parties. In other words, it 

is the art of conveying or transfen'ing information and instructions to achieve the 

desired ohjectives. It is widely accepted that communication problem exists on hoard 

ships 

(i) Oral 

In order to perform the work of a manne engineer satisfactorily. one has to 

communicate orally with the rest of the team of personnel on board the vessel. In 

this respect. proficiency of the common language on board assumes imp0l1ancc. 

The problem aggravates in case of multinational crew. 

(ii) Wdttcn 
Rcrol1 \\Titing and other correspondence arc inevitable skills for a successful 

manne engIneer In order to communicate f(mnally with the company. agents. 

authorities and the likes. Knowledge of English language, being an accepted 

international language, is considered to be a requirement for practicing the 

profession of marine engineering. 

Poor communication may result due to the following reasons: 

15 



(i) Not enough thought or planning given before communication 

(ii) The purpose of communication is not established 

(iii) Environment is not conducive for communication 

(iv) Participation of others not being taken into account 

(v) Tone of \oice and apparent receptiveness by others heing poor 

(vi) Monitoring and feed back not being can-ied out properly 

(vii) Communicator is not practicing what h~ is preaching. 

Following solutions are to be adopted to overcome the above problems: 

(i) Ensure proper understanding of intentions and instructions 

(ii) Improve the language of the reports, introduce diagrams and photographs 

wherever practicable 

(iii) Ask the receiver to repeat what he understood 

(iv) Overall improvement of quality of communication. 

2.2.9 Leadership 

Leadership in one fonn or the other exists in all spheres of human activity_ This is 

naturally evolved out of a social process and therefore, leadership is a social 

phenomenon. It is defined by a famous social thinker, Sackler Hudson as follows -

"Leadership means influencing and energizing of people to work together in a 

common effort to achieve the purpose of enterprise:' 

This is considered as an important attribute for a successful marine engineer as he 

rises in the hierarchy. 

2.3 Stake holders of quality of marine engineers 

The following block diagram depicts the important agents deciding and influencing 

the ultimate quality of marine engineers. 
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Fig. 2.1 Stake holders 

It may he noted that the relationship bet,veen agents of quality of marine engineer is 

least or non existent presently. For example. take the case of relationship or 

connection betv.:een Directorate General of Shipping and University. Most of the 

universities to whom the maritime courses are affiliated feel that the ultimate 

authority in deciding on the courses are none other than themselves whereas the D.G. 

Shipping feels that they have the final say in all matters related to the maritime 

training. Both these agencies are, at the same time, apparently unaware of the speci fic 

needs of the shipping industry for whom these candidates are being trained. It is felt 

that the changing needs of the shipping industry with regard to the quality of the sea 

farers should be given priority in implementation over the other guidelines. The 

solution to this problem lies in the introduction of an independent body who could 

possibly go in between and coordinate matters to fulfill the quality requirements of 

the budding seafarers. 
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Similarly. it may be seen that there is no direct link between the employers of 

seafarers at sea and the training institutes in dealing with matters of the contents of 

the training. Suggestions for improvement of the curriculum of the seafarers should 

be sought from the employers on a continuous basis and the same should be 

implemented in the maritime training institutes in a time bound manner. 

2.4 Qualities of marine engineers 

Fe\\ points. inter-alia. to be counted to quantify the quality of matine engineers are 

given helow: 

(i) Ba~i( educational qualification 

(i i) Acquisi t ion llf professional competencies 

(iii) Leadership trait 

(iv) Initiativc 

(v) Attitude 

(vi) Ability to react positively to emergencies 

(vii) Health standards 

(viii) Safety consciousness 

(ix) Loyalty to employer 

(x) /\dhercnce to the policies of the Company 

(xi) Abilitv to work as a member ofthc team 

(xii) Good technical knowledge prefen·ed but not the prime quality 

(xiii) Ability 10 execute orders correctly 

(xiv) Discipline 

(xv) Trust in seniors 

(xvi) Can be critical but not cynic 

(xvii) Willingness to leam devoid of attitude that I know cverything 

(xviii) Willingness to put in hard work and extra hours in addition to his 110mla\ 

work 

(xix) Pleasant and likeable personality 

(xx) A helpful person 

(xxi) Someone who talks less and works more. 
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(xxii) Calm character, not prone to panic when something goes wrong 

(xxiii) Neat, clean and orderly. Keeps his surroundings clean and well organized 

(xxiv) Ability and willingness to absorb knowledge without much spoon feeding 

(xxv) Power of command 

(xxvi) Ability to make others listen to one's point of view 

(xxvii) Not argumentative 

(xxviii)Willingness to accept responsibilities 

(xxix) Willingness to own up to one's mistakes (not insisting one is always 
correct) 

(xxx) Attitude to perform the task satisfactorily without considering return 

(xxxi) Ability to work along with multinational crew 

Meticulous and systematic selection procedure is to be introduced at entry level of 

marinc enginecring training, besides imparting appropriate training to them in order 

to instill acquire the desired qualities of a marine engineer. 

Apart l'J'll1ll the ahm'c, new suhjccls for studies are felt to be introduced in the 

cun'iculull1 taking into consideration the emerging arcas of shipping, These subjects 

arc to hc continuously impro\'l.~d or modilied in accordance with evohing industry 

standards and requirements and other market demands. 

Therefore a study needs to be undertaken to assess and evaluate the existing system of 

marine engineering training in the country and to identi fy the areas for improvement. 

2.5 Rules and regulations for training of marine engineers 

Thc international convention on Standard of Training, Certification and Watch 

keeping for Seafan:rs (STeW) 1978 was adopted on 71h JUly 1978 and entered into 

force on 18111 April 1984. This \vas amended three times i,e, in the years t 99 1. 1994 

and 1995. The first two amendments were pertaining to Global \1aritime Distress and 

Safety System (GMDSS) and special training requirement for personnel working on 

tankers respectively, They entered into force on I q December 1992 and 1 ,1 January 

1996 respectively, Resolution I of STew Conference of July 1995 contains 
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amendments to the STCW. By Resolution 2 of the same conference, Seafarers 

Training. Cel1itication and Watch keeping (STCW) Code was also adopted. The 

Code contains mainly two parts by name Part A and Part B. Part A deals with the 

mandatory provisions of the STCW convention stipulating the minimum standards in 

order to give full and complete effect to the provisions of the said convention where 

as Part B deals with guidance optional to the parties of convention in order to have 

unifon11ity of application amongst contracting parties. However, the articles of STCW 

78 were not altered in the new convention. 

Resolution 8 adopted in the Final Act of the conference encapsulates as fo11ov,"s. 

"Promotion of the technical knowledge, skills and professionalism of seafarers". 

Indian rules have heen fonnulated in line with IMO regulations in this respect. These 

are promulgated as Merchant Shipping (STCW for seafarers) Rules 1998. 

2.6 Outline of STeW Convention 

2.6. t Articles of STCW 95 

International convention on Standards of Training, Certification and Watchkeeping 

1978 as amended subsequently consists of 17 Articles, 14 Resolutions, 8 Chapters 

besides Pal1 A and Part B of Seafarers Training, Certification and Watchkeeping 

(STCW code). 

/\11iclc VIol' the COllvention deals with certificates of seafarers. It IS reproduced 

helo\\. 

(i) Cel1i ticates of masters. officers or ratings shall he issued to those candidates who. 

to the satisfaction of the Administration. meet the requirements for service. age. 

medical fitness. training. qualification and examinations in accordance Vv'ith the 

appropriate prm'isions of the annex to the Convention. 

(ii) Certificates for masters and officers issued in compliance with this article shall be 

endorsed by the issuing Administration in the fonn as prescribed in regulation I!2 
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of the annex. If the language used is not English. the endorsement shall include a 

translation into that language. 

Article IX delineates provision of equivalents for f0n11al training of seafarers. This is 

reproduced as below. 

(i) The Convention shall not pre\'ent an Administration fl'ol11 retaining or adopting 

other educatiol1JI and training arrangements, including those involving seagoing 

service and shiphoard organization especially adapted to the technical 

developments and to special types of ships and trades, provided that the level of 

seagoing service, knowledge and efficiency as regards navigational and technical 

handling of ship and cargo ensures a degree of safety at sea and has a preventive 

effect as regards pollution at least equivalent to the requirement of the 

Convention. 

(ii) Details of such arrangements shall be reported as early as practicable to the 

Secretary-General who shall circulate such particulars to all Parties. 

2.6.2 Regulation of STeW 95 

Regulation 1/6 

Training and assessment 

Each party shall ensurc that: 

(i) the training and assessment of seafarers. as required under the Convention, are 

administered, supervised and monitored in accordance with the provlslOns of 

section A-1/6 of the STCW Code: and 

(ii) those responsible for the training and assessment of competence of seafarers. as 

required under the Convention, 3rc appropriately qualilied in accordance with the 

prO\'isions of sed ion A-I'6 of the STCW Code for the type and level of training or 

assessment in,·olvcd. 
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Engine department 

Regulation 111/1 

lv/omlalor)' minimlll11 requirements .trJr certification of (?fficers in charge of 01/ 

el1gineering wateh in a manned engine-roolJ1 or ciesignated duty engineers in a 

periodica/~v UllJ1Wlllled engine-room 

(i} Ever\' officer in charne of an cnuineerin o watch in a manned engme-room or 
.t e ~ 0 

designated duty engineer officer in a periodically unmanncd engine-room on a 

sea-going ship powered by main propulsion machinery of 750 kW propulsion 

power or more shall hold an appropriate ceni ticate. 

(ii) Every candidate for ccrtitication shall: 

I. be not less than 18 years of age: 

I!. have completed not less than SIX months scagomg servIce m the cngme 

department in accordance with section A-II1'1 of the STeW Code: and 

l11. have completed approved education and training of at least 30 months \vhich 

includes on-board training documented in an approved training record book 

and meet the standards or competence specified in section A-IIlil of the 

STCW Code. 

Regulation 11112 

Mandatorv minimllm reqllirements for certification of chief engineer officers and 

second engineer officers on ships powered h.v moin propulsion machinerv of3.000kW 

propulsion power or more 

0) Every chief engineer and second engineer officer on a seagoing ship powered by 

main propulsion machinery of 3000 kW propulsion power or more shall hold an 

appropriate certificate. 

(ii) E\'cry c:mdidatc for certitication shall: 
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I. mect the requirements for certification as an officer m charge of an 

engineering watch and: 

1.1. for certification as second engineer officer, shall have not less than 12 

month's approved seagoing service as assistant engineer officer or 

engineer officer. and 

i.ii. /()r certification as chicf engineer officer, shall have not less than 36 

month's approved seagoing service of which not less than 12 months shall 

h~l\e been servcd as an engineer officer: and 

ii. han:: compktcd approved education and training and meet the standard of 

competence specified in section A-IJJ!2 of the STCW Code. 

Regulation 111/3 

A1ondal0l:v lJIinimllm requirements (c),- certification of chief engineer officers and 

second engineer ()fficers Oil ships pO\\'ered ay 11I0i17 proplIlsioll machine':1' of ael11'CCII 

750 kW O/ld 3,(){J(} kif proplllsio/l pOlFcr 

(i) Every chief engineer officer and second cngmeer officer on a seagomg ship 

powered hy main propUlsion machinery oCbctween 750 and 3,000 kW propulsion 

power shall hold an appropriate certificatc. 

(ii) Every candidate for ccrii tication shall: 

a) meet the requirements for certification as an officer in charge of an engineering 

watch and: 

a.l for certi tication as second engineer officer, shall have not less than 12 

month's approved seagomg service as assistant engineer officer or 

engineer officer, and 

a. i i for CClii fication as chief engineer 0 fficer, shall have not less than 24 

1110nths shall be approved seagoing service of which not less than 12 

months shall be served while qualified to serve as second engineer officer: 

and 
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b) have completed approved education and training and meet the standard of 

competence specifies in section A-IIl;'3 STCW Code. 

(iii)Every engineer officer who is qualified to serve as second engineer officer on 

shops powered by main propulsion machinery of 3,000 kW propulsion power or 

more. may serve as chief engineer officer on ships powered by main propulsion 

machinery of less than 3,000 kW propUlsion power, provided that not less than 12 

month's approved, seagoing service shall have been served as an engineer officer 

in a position of responsihility and the celiiticate is so endorsed. 

Special training requirements for personnel on certain types of ships 

Regulation \,/1 

;\4ol1duwl'1 millimllm reqlliremen{s f(JI' {he [milling ond qualificati()n o!"m({stcrs. 

nlficas und mrings Oil {({lIkers 

(i) Ol'liccrs and ratings assigned specific duties and responsibilities related to cargo 

or cargo cquipment on tankers shall havc completed an approved shore-based 

lirefighting course in addition to the training required by regulation VI/] and shall 

hav'c completed: 

I. at lcast three months of approved seagomg service on tankers In order to 

acquire adequate knowledge of safe operational practices: or 

11. an approved tanker familiarization course covering at least the syllabus given 

t()r that course in section A-VII of the STCW Code, so however that, the 

Administration may accept a period of supervised seagomg service shorter 

than that prescrihed hy suh-paragraph i .. provided: 

iii. the period so accepted is not less than onc month; 

IV. tht' tankt'r is of less than 3.000 gross tonnage: 

v. the duration of each voyage on which the tankt:r is engaged during the period 

does not exceed 72 hours; and 
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\'1. the operational characteristics of the tanker and the number of voyages and 

loading and discharging operations completed during the period allow the 

same level of knowledge and experience to be acquired. 

(ii) Masters, chief engineer officers, chief mates, second engineer officers and any 

person with immediate responsihility for loading, discharging and care in transit 

or handling of cargo shall, in addition to meeting the requirements of sub

paragraphs l.i or l.ii, have: 

1. expenence appropriate to their duties on the type of tanker on which they 

serve: and 

11. completed an approved specialized training programme which at least covers 

the subject set out in section A-V/I of the STCW Code that are appropriate to 

their duties on the oil tanker, chemical tanker or liquetled gas tanker on which 

they serve. 

(iii)Within two years after the entry into force of the Convention for a Patty. seafarers 

may be considered to have met the requirements of sub-paragraph 2.i i if they have 

served in a relevant capacity on board the type of tanker concerned doe a period 

or not less than one year within the preceding five years. 

(i\)Admll1istratlot) shall t:nciurc that an appropriate cC11ificatc is issued to masters and 

olficcrs. \\'110 an: quali tied in accordance with paragraphs I or 2 as appropriate. or 

that an existing certificate is duly endorsed. Every rating who is so qualified shall 

be duly certi ricated. 

Emergency, occupational safety, medical care and survival functions 

Regulation VIII 

Mom/oto/"l' minil17l1l17 reqllirel1lents for fClmi1iori::otio!l, hasic saletl' truining alld 

instmctioll for 0/1 seafarers 
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Seafarers shall receIve familiarization and basic safety training or instruction III 

accordance with section A-VIII of the STCW Code and shall meet the appropriate 

standard of competence specified therein. 

Regulation VII1I1 

Fitlless/flT" dllfF 

Each Administration shall. for the purpose of preventing fatigue: 

(i) estahl ish and enforce rest periods for watch keeping pcrsonnel and 

(ii) require that watch systcms are so arranged that the efficiency of all watchkeeping 

personnel is not impaired by fatigue and that duties are so organized that the first 

watch at the commencement of a voyage and subsequent relieving watches are 

sufficiently rested and othenvise fit for duty. 

Resolution 8 

Promotion of technical knowledge, skills and professionalism of seafarers 

Considering the importance of selection. training of and certification of seafarers. 

Administration shal I ensure that the Companies 

(i) estahlish criteria and processes for the selection of personnel exhibiting the 

highest practicahle standards of technical knowledge, skills and 

professional ism: 

(ii) monitor the standards exhihited hy ship's personnel in the perf0n11anCe of their 

duties: 

(iii)encourage all officers to participate actively in the training of junior personnel: 

(i\")l11ol1itor carefully and frequently review the progress made hy junior personnel 

in their acquisition of knowledge and skills during their service on hoard ship: 

(\) pn.)\idc rdt'csher and updating training at suitahle intervals as many be 

required: and 

(vi)takc all appropriate measures to encourage pride of service and professionalism 

011 the part oC the personnel they employ. 
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2.6.3 Codes of STCW 95 

Section A-I16 

Troining Clnd assessment 

(i) Each Party sklll ensure that all training and assessment of seafarers for 

certification under the Convention is: 

,I strllctur~d in accordance \.\'jth written programmes. including such methods 

and media of deli\'ery. procedures. and course material as are necessary to 

achieve the prescrihed standard of competence; and 

.2 conducted. monitored. evaluated and Suppol1ed bv persons qualified In 

accordance with paragraphs 4. 5 and 6. 

(ii) Persons conducting in-service training or assessment on board ship only do so 

when such training or assessment will not adversely affect the n0l111al operation of 

the ship and they ean dedicate their time and attention to training or assessment. 

Qualifications of instructors, supervisors and assessors 

(iii)Each Party shall ensure that instructors, supervisors and assessors are 

appropriately qualified for the particular types and levels of training or assessment 

of competence of seafarers either on board or ashore, as required under the 

Convention, in accordance with the provisions of this section. 

In-service training 

(iv)Any person conducting in-service training of a seafarer. either on board or ashore. 

which is intended to be used in qualifying for cel1itication under the Convention. 

shall: 

.1 have as appreciation of the training programme and an understanding of the 

specific training objectives for particular type of training being conducted; 
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} be qualified in the task for which training is being conducted; and 

J if conducting training using a simulator: 

.3.1 have reccived appropriate guidance in instructional techniques involving the 

use of simulators, and 

.3.2 hem: gained practical operational expenence on the paJiicular type of 

simulator being used. 

(v) Any person responsible for the supervIsIon of in-service training of a seafarer 

intended to be used in qualifying for cCl1ification under the Convention shall havc 

a full understanding of the training programme and the specific objectives for 

each type of training being conducted. 

Assessment of competence 

(vi)Any person conducting in-service assessmcnt of competence of a seafarer \vither 

on board or ashore, which is intended to be used in qualifying [or certification 

under the Convention. shall: 

.1 have an appropriJte !t::\c! or kno\\'ledg~ and understanding of the 

competence to be assessed: 

.2 be qualificd in thc task for which the assessment is bcing made; 

.3 have received appropriate guidance in assessment methods and practice; 

.4 havc gail1l:d practical Jssessment experience: and 

.5 if conducting assessment involving the use of simulators, have gained 

practical assessment experience on the pat1icular type of simulator under the 

supervision and to the satisfaction of an experienced assessor. 

Training and assessment within an institution 

(vii)Each Party whieh recognizes a course of training, a training institution, or a 

qualification granted by a training institution, as part of its requirements for the 

issue of a certificate required under the Convention. shall ensure that the 

qualifications and experience of instructors and assessors are covered in the 

application of the quality standard provisions of section A-liS. Such qualification, 
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experience and application of quality standards shall incorporate appropriate 

training in instructional techniques, and training and assessment methods and 

practice, and comply with all applicable requirements of paragraphs 4 to 6. 

Section A·1I8 

Qlla!i~v stalldards 

National obJectives and quality standards 

(i) Each pat1y shall ensure that the education and training objectives and related 

~land~·lrtis of competence to he achieved are dearly defined and identify the levels 

or knowledge. understanding and skills appropriate to the examinations and 

assessmcnt:'. required under thc Convention. The objectives and relatcd quality 

~tandards lllay be specities separately for different courses and training 

progr~lll1!11CS :1lld "hall con:r the administration of' the eel1ification system. 

(ii) The field of application of the quality standards shall con;r the administration of 

the certification system, all training courses and programmes, cxaminations and 

assessments carried out by or under the authority of a Party and the qualifications 

and experience required of instructors and assessors. having regards to the 

policies. systems, controls and internal quality assuranct; reviews cstablished to 

ensure achievement of the defined objectives. 

(iii)Each Pal1y shall ensure that an independent evaluation of the knowledge, 

understanding, skills and competence acquisition and assessment activities, and of 

tht; administration of the certilication system, is conducted at inter\'als of not 

more than Cl\'C years in ordt;r to \erify that: 

.1 all internal management control and monitoring measures and follow-up 

actions comply \vith planned arrangements and documented procedures and 

are effective in ensuring achievement of the defined objectives: 

., the results of each independent evaluation are docum~nted and brought to 

the attention of those responsible for the area evaluated: and 
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.3 timely action is taken to correct deficiencies. 

(iv)The report of the independent evaluation required by paragraph 3 of regulation 1/8 

shall include the tenns of reference for the evaluation and the qualifications and 

experience of the evaluators. 

Section A-HIll 

Mal/dC/tOil' minimum requirements for certification of officers in charge of (//1 

engil1('cril1g l\'atch in a /1IwlI1ed engine-room or as designated du(v engineers in (/ 

periodical Iv Illl/1Wl1l1Cd engine-roo/11 

Training 

(i) The education and training required by paragraph 2.3 of regulation III!1 shall 

include training in mechanical and electrical workshop skills relevant to the duties 

of an ~ngincer officer. 

On-hmll"d training 

(ii) b'ery candidak ror ce11ification as officer in charge of an engineering watch in a 

1ll,1l1l1l'd engine"room or as designated duly engineer in a p~riodically unmanned 

engine-room or ships powered by main propulsion machinery of 750 kW or more 

sh:lIl !'n]]o\\' an ;lppro\'~d progr:lllllllc or on-board training \\hich: 

.1 cnsun.:s that during the required period of seagoing service the candidate 

receivcs systematic practical training and experience in the tasks. duties and 

responsibilities of an officer in charge of an engine-room watch. taking into 

account the guidance given in section B-III/l of this Code: 

J is closely supervised and monitored by a qualified and certified engmeer 

oflicer aboard the ships in which the approved seagoing service is performed: 

and 

J is adequately documented in a training record book. 
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2.6.4 Amendments to STeW 

2006 Amendments to the STC\V Convention, chapter I and VI and chapter VI of Part 

A ofSTCW Code have been adopted by resolutions MSC.203(81) and MSC.209(81) 

respectively on 18til May 2006 and shall enter into force on I SI January 2008. 

(i) Following is added at the end of paragraph 1 ,Regulation L'l after subparagraph 

"26 ISPS Code means the International Ship and Port Facility Security code 

adopted on I t h December 2002, by resolution 2 of the conlcrence of 

Contracting Governments to the International Convention for the Safety of Life 

at Sea (SOLAS).1974 as may be amended by the Organisation." 

"27 Ship Security Officer means the person on board the ship, accountable to 

the master, designated by the Company as responsible for the security of the 

ship including implementation of maintenance of the ship security plan and 

liaison with the Company security officer and port facility security onicers:' 

(ii) The existing title of chapter VI is replaced by the following: 

"Emergency. occupational safety, security, medical care and survival functions" 

(iii) Thc follo\ving new regulation VIiS is inserted after the existing regulation VI/4. 

"Regulation VIiS 

,\ifClllda(OI:v lIIinimllm reqllirelll('nts f(w the issue (?!certificotes ofproficienc,-v{()J' 

ship sewri!r officer"s 

I. Every candidate for a certificate of proficiency as ship security officer shall: 

i. i. ha\'l~ approved seagoi ng service of not less than 12 months or appropriate 
seagoing service and knowledge of ship operation; and 

i.ii. meet the stand<1rd of competence for certification or proficiency as ship 

security officer. set out in section A- VIiS. paragraph I to 4 of the STeW 

Code. 
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11. Administration shaIl ensure that every person found qualified under the 

provisions of this regulation is issued with a certificate of proficiency. 

HI. Every Party shall compare the standards of competence which it required of 

ship security officers who hold or can document qualifications before the 

entry into force of this regulation with those specified for the certificate of 

proticiency in section A-VtS of the STCW Code, and shall determine the 

need for requiring these personnel to update their qualifications. 

I\'. Until I July 2009. a Party may continue to recognize personnel \vho hold or 

can documcnt qualifications as ship security onicers before the entry into 

force of this regulation." 

2.7 Standards of competence 

2.7.1 Marine engineer officer class IV 

Every candidate for cCl1ification as officer in charge of an engineering watch in a 

manned engine-room or as designated duty engineer in a periodically unmanned 

engine-room on a seagoing ship powered by main propulsion machinery of 750 k\V 

propulsion power or more shall be required to demonstrate ability to undertake, at the 

operational level, the tasks, duties and responsibilities listed below: 

• Use appropriate tools for fabrication and repair operations typically performed on 

ships. 

• Use hand tools and measuring equipment for dismantling, maintenance, repair and 

reassemble of shipboard plant and equipment. 

• Use hand tools, electrical and electronic measuring and test equipment for fault 

finding. maintenance and repair operations. 

• Maintain a safe engineering watch. 

• Use English in written and oral form. 

• Opcr8te main and auxiliary machinery and associated control systems 

• Opcrak pumping systems and associated control systems 
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• Operate alternators, generators and control systems 

• Maintain marine engineering systems. including control systems 

• Ensure compliance with pollutions-prcvention requirements 

• Mai nlain sea \\oI1hiness of the ship 

• Pre\·cnt. control and fight fires on board 

• Opcrak life-saying appliances 

• Apply mcdical first aid on board ship 

• Monitor compliance with legislative requirements 

2.7.2 Marine engineer officer class 11 

Every candidate for cCI1ification as chief engineer ofllcer and second engineer officer 

of sea going ships powered hy marine propUlsion machinery of 3000 KW power or 

morc shall he required to demonstrate ahility to undertake. at management leveL the 

tasks. duties and responsihilities listed below. 

• Plan and schedule operations 

• StaJ1 LIp and shut down main propUlsion and auxiliary machinery. including 

associated systems 

• Operate, monitor and evaluate cngine performance and capacity 

• Maintain safety of engine equipment, systems and services 

• Manage fuel and ballast operations 

• Use internal communication systems 

• Operate electrical and electronic control equipment 

• Test, detect faults and maintain and restore electrical and electronic control 

equipment to operating condition 

• Organi7.e safe maintenance and repair procedures 

• Detect and identify the cause of machinery malfunctions and correct faults 

• Ensure safC working practices 

• Control trim, stability and stress 

• Monitor and control compliance with legislative requirements and measures to 

ensure safety of life at sea and protection of the marine environment 

.,., 
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• Maintain safety and security of the vessel, crew and passengers and the 

operational condition of life-saving, fire-fighting and other safety systems 

• Development emergency and damage control plans and handle emergency 

situations 

• Organize and manage the crew 

2.8 Engineering watch 

Maintenance of sak engineering \-vatch is the most important duty of a class IV 

marine engineer and hence it has hcen elucidated further, 

Ofticer~ in charg~ of the engineering \vatch shall pay pal1icular attention to: 

• the nhsenancL' of all orders. special operating procedures and regulations 

concerning hazardous conditions and their prevention in al areas in their charge: 

• the instrumentation and control systems. monitoring of all power supplies. 

components and systems in operation: 

• the tcehniques. methods and procedures necessary to preyent \'iolation of the 

pollution regulations of the local authorities: and 

• the state of the bilges, 

Officers in charge of the engineering watch shall: 

• in emergencies. raise the alarm v,'hen in their opinion the situation so demands. 

and take nIl possihle measures to pre\'ent damage to the ship, persons on board 

and cargo: 

• be aware of the deck officer's needs relating to the equipment required in the 

loading of the cargo and the additional requirements of the ballast and other ship 

stahility control systems; 

• make frequent rounds of inspection to detennine possible c:quipment mal function 

or failure, and take immediate remcdial action to ensure the safety of the ship. or 

cargo operations, of the port and the environment: 
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• ensure that the necessary precautions are taken, within their area of responsibility, 

to prevent accidents or damage to the various electrical, electronic, hydraul ic, 

pneumatic and mechanical systems of the ship: 

• ensure that all important events affecting the operation, adj ustment or repai r of the 

ship's machinery are satisfactorily recorded. 

2.9 Indian Rules 

Channels for hecoming marine engineer as per Merchant Shipping(STCW for 
seafarers) Rules 1998 

In order to implemcnt the provisions of Intcmational Maritime Organisation (lMO) 

Convention on Standards of Training. Certification and \Vatchkecping (STCW) '95 in 

India, Govemment of India gazetted Merchant Shipping (STCW for Seafarers) Rules 

1998. supplemented hy Training and Assessment Programme, popularly known as 

META Manual. These rules delineate various channels for training and producing 

1\larin~ Engineers for fulfilling the needs of Indian as \vell as the requirements of 

\\()rld shipping. 

Training and ~crtificatjon of marine engineers have heen bnxldly classified into two 

categories namely l-orcign Going and Near Coastal Voyages (NCV). 13 streams of 

training have been provided in Foreign Going category and 6 for NCV with a 

suhsequent addition of two more streams of training in NCV. Therefore it is seen that 

there are totally 21 streams of training for marine engineers in India. aspiring to he 

engine room watch-keepers and beyond. Please see the Flow Diagram No 1.2.3 & 4 

attached as Annex I. 

Streams under foreign going voyages and near coastal voyages arc described belo\\'. 

2.9.1 Foreign going voyages 

Following streams are provided in this category as per Flmv diagram No.l and FIO\". 

diagram No. 2 or \,1 ETA Manual under Ruk 21 (2) (iv) of MS (STCW for Seafarers) 

Rules! 99R. Please refer Flow diagram No. I and FlO\v diagram No.2 of Annex 1. 
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a) Sea going engine driver 

A candidate holding celtificate of competency as sea going engine driver issued 

under M.S Act is eligible to take up this stream leading to a pass in Marine 

Engineer officer (MEO) class IV. But a major hitch here is that he has to 

undergo 9 months of structured training in an approved marine workshop 

follO\ved by J 6 months course as per STeW A-Ill/L both of which are not 

being conducted now. So, for all practical purposes, this stream remains a 

hypothetical one for the aspiring candidates. 

b) Nayal Dockyard apprentice or Naval! Coast Guard service as Mech. 3 

Candidates holding this qualification are eligible to appear for part A of MEO 

class rv, provided they complete the 6 months course as per STCW A-IWI. 

which is presently non- existent. 

c) Diploma in mechanical engineering or ship building engineering 

Candidates with these qualifications can, in principle, take up this stream 

leading to MEO class IV provided they undergo 2 years st11lctured training m 

an approved marine workshop. As of now, no workshop is conducting such 

training. Hence this channel is presently kept closed. 

d) Graduation in electrical and electronic engineering 

These candidates will han: tn undergo 1/<\ months structured training 111 an 

approved marine workshop before they can appear for MEO class IV part A 

cxaminatioll. Since. hardly any workshop is presently offering this training, 

prospective marine engineers sddolll use this stream. 

c) GI'aduation in mechanical engineering! naval architecture 

Induction or graduate5 in mechanical engineering into marin~ engmecnng 

profession is a time tested and proven system of producing marine engineers in 

India. Scveral workshops such as variolls POli Trust workshops and shipyards 

are offering the requisite 12 months structured training to help them obtain 

exemption from part A of MEO class lV. Thereafter they do 6 months sea 
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sen'ice as Assistant Engineer Otlicer and 3 months of Preparatory course and 

appear for MEO class IV Part B examination. Needless to mention that they 

hav~ 10 do the necessary safety courses. 

f) Cochin Shipyard training for graduate mechanical engineers 

The entry qualification for this stream is same as that of (e) above, i.e., holders 

of an approved degree in mechanical engineering. The only difference with the 

training under Ce) above is thaL in this case, the 12 months training is split up 

into two parts. The first half is spent at Cochin Shipyard, Cochin and the other 

hall' :iuhscqucntly on hoard ships. The desirable ad\antage of this scheme is that 

the gestation period or this training programme is minimum. In other words. a 

raw ml.?chanical engineering graduate can be converted as a watch keeping 

MEO in a period or one year. 

g) MERI. Mumbai training of GME 

This training is more or less the same as sho\\/n in (I) above. Six months 

structured training of MERI is followed by 6 months of 'on board' training in 

this case. Ho\vever, the second part may not take place in smooth continuation 

of the first part as giving berth for about 100 trainees at the same time may nol 

be easy .The advantage for this stream is that gestation period is the minimum 

as in the previous case. 

h) Four year degree course in marine engineering 

This is a time tested and proven system of training marinc engineer aspirants 

and this system has been in existence for over 50 years in India. The products of 

this system arc Ycry ""cll recei\'cd by the shipping industry here and abroad. The 

only disadvantage is that the gestation period is more in this case and hence this 

stream of training cannot meet the immediate demands of the t1uctuating 

shipping scenario. 
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i) FOllr years apprenticeship in workshops 

Although this stream is in existence for a long period. adequate theoretical 

input was nol being impat1ed to the trainees. The quality of product of this 

training scheme was found not comparable with the standard of that of (g) or (h) 

aho\'e. Hencc the products in this case tcnd to be sub-standard. particularly in 

the academic side. From experience, it is observed that these trainees take 

longer period to clear their subsequent examinations for issue of cel1ificate of 

competency. In view of the above it is felt that the authorities may discourage 

the conduct of this stream in future . 

.i) Four years apprenticeship at marine institute 

This is considered to he a substandard alternative to streams provided in (f) and 

(g). Institutint1s running thesc programmes may he either gradually phased out 

or upgraded to otTer graduate programmes in order to merge (j) with (t) or (g). 

k) Altemative training scheme 

This is known as the sandwich programme in shipping parlance. 9 months of 

sea service is sandwiched in bet\vcen two spells of institutional training of one 

year and 9 months duration. This stream is felt not ideal in India. due to certain 

operational difficulties. Introduction of 9 months of on board training as 

Engineer cadets in between 30 months course is the major difficulty, Getting 

training berths in ships for these cadets on a stipulated day and signing them off 

on completion of 9 months training together is practically impossible, unless 

dedicated ships are provided for this purpose. 

J) Naval/Coast Guard Officers 

The entry of Naval and Coast Guard Officers into the manne engineering 

training system is provided more as a rehabilitation need of defense personnel 

rather than the requirements of the merchant navy. The entry point is prior to the 

3 months Preparatory course of MEO class IV Part B. The average age of 

regular trainees at that level is estimated to be around 22 years and that or 
Naval/Coast Guard Officers aspiring entry at the same level is well over 25, It is 
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thus obvious that the latter group would be starting the career with a 

disadvantage. 

m) B.Sc. Maritime Sciences 

This 3 year degree programme on polyvalent celtification is the latest 

introduction to produce officers with training for both engine and deck 

depaltmenl. On satisfactory compktion of 3 year training, the incumbents can 

work either on engine or deck side. Degree is being presently awarded by the 

University of :v1umbai. 

2.9.2 Near Coastal Voyage 

Following streams are provided in this category as per Flow Diagram 4 of MET A 

ManuaL under Rule 25 (1) (iv) of MS (STCW for Seafarers) Rules 1998. 

a) Engine room rating with watch keeping certificate 

Certified rating fonning part of an engine room watch is eligible to attend the 

Preparatory course of MEO class IV (NCV) provided he has put in 1 years sea 

service. This gives a chance for an ordinary engine room rating, to rise up the 

ladder to the level of an engineer officer of NCV, if he so desires and 

subsequently to foreign going category by making use of the bridge provided 

for that purpose. It may be pointed out here that all those ratings with the basic 

educational qualification less than 10th standard cannot aspire to get into this 

stream. 

b) Sea going engine driver / Naval rating MECH-III / ERA-Ill 

Holders of any of the ahove certificates who have already passed their 10111 

Standard are eligible to join the Preparatory course of 3 months duration as per 

Appendix M-HI/5A of MET A Manual Volume 11. Thereafter, they can follo\\' 

the appropriate channel to attain the heights of the career. 
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c) Second class engine driver under l.V. Act I Harbour Craft Rules 

The above group of engine drivers can switch over from LV. Act / Harbour craft 

rules to MS Act, provided they have passed their Secondary School Certificate ;' 

IOlh Standard and have also put in one year sea service on sea going vessels. It 

is felt unlikely that many can come up the ladder through this stream, mainly 

due to two reasons: -

(a) Inadequate basic qualification. 

(b) Getting sea service on sea going vessels. 

d) Pass in LT.I. trade suitable for marine engineering training 

l.T.! Pass certificate holders in trade, suitable for this line are eligible to attend the 

MEO class IV (NCV) Preparatory course. provided they have 2 years sea sen'ice on 

sea going ships. Needless to mention that they have to undergo 4 basic safety 

courses prior to sailing. This streatrt can attract suitable young candidates. provided 

opportunities are available for sea service. 

e) Diploma in mechanical engineering / electrical engineering 

The basic difference between this case and that of (d) above is that sea service 

has been reduced by one year instead of two years. AI! the other requirements 

remain the same. 

f) Marine fitter in an approved marine workshop / naval dockyard 

This stream is to facilitate the shore fitters to take up suitable marine engineering 

training. Such fitters are eligible to attend Preparatory course of MEO class IV 

(NCV) after having done two years sea serv'ice on sea going vessels. Not many 

are observed pursuing this channel. 

g) Fishing vessel engine driver 

In addition to the above 6 streams of marine engineering training under NCV. as 

shown in 00\\" diagram No.4 of Annex L holders of Fishing Vessel Engine Drivcr 

certificates arc also declared eligible to attend the Preparatory course of MEO class 

IV (NCV), provided they have put in one year of sea service. Many such candidates 
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who have passed out from Central Institute of Fisheries Nautical and Engineering 

Training (CIFNET) on completion of a fonnal course and hither to have no career 

prospects can pursue this stream. Therefore, this stream has a reasonably good 

response. 

h) Fishing vessel engineer 

The difference between this and (g) above is that one-year sea service specified 

in 'g' is not required in this case. This means that the fishing vessel engineer 

certificate holder is eligible to join the 3 months Preparatory course of MEO 

class IV (NCV) without any further sea service. 

2.10 Comments 

Although 13 streams in Foreign Going and 8 streams in NCV categories are provided 

in the MET A Manual. only a few streams are seen to produce marine engineers of 

expected quality in the required quantity. They are the 4 year marine engineering 

degree course and training schemes of graduate mechanical engineers. The graduates 

of 4 year marine engineering degree course is well received by the shipping industry 

more than the rest as they are tailor made to suit the requirements of the industry. 

Training scheme or graduate mechanical engineers is also favoured by the industry as 

these trainees have the basic engineering aptitude and background. Therefore, 4 year 

marine engineering programme is to be encouraged in the country to meet the long

krm requirements of ships manning. Immediate demands of the market can be met hy 

training the graduate mechanical engineers, since gestation period in this case is the 

III 1I111nUIl1. 
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CHAPTER 3 

REVIEW OF LITERATURE 

3.1 Introduction 

The literature survey commenced with the study of relevant works done in the field of 

maritime training by several authors and observations of many regarding the work 

environm~nt of seafarers. Changes occurring in the field of training of marine 

engineer on-icers have been traced and analysed. Review of the research papers in the 

journals and review of proceedings of conferences and symposia have been can-ied 

out and given here under the various relevant subtitles, 

3.2 Crew performance 

The perfonnance of the crew on board a ship largely depends on the sea conditions. 

This has been studied by Stevans, s.e. and Parsons MC. The prevailing trend 

amongst the ship owners and operators are to reduce the crew strength on board to the 

minimum possible or to a leve! of what is stated in the 'minimum safe manning 

document', obviously due to economic reasons. Nevertheless, the required tasks on 

board will have to be perfonned by this limited number of crew. Failure to perfonn 

any of the tasks will tell upon the ships perfOlmance and even the seaworthiness of 

the ship. Every crew member on board is responsible for a portion of the total tasks in 

the ship. The unpredictability of bad weather and resultant motions induced on the 

vessels at sea can seriously affect the perfonnance of the crew and n0l111al operation 

of vessels and even damage the cargo. "Coincidental to those motions are a variety of 

physiological :md biomechanical events that can quickly reduce even the best of 

efforts to a fraction of what they would be ashore on a stable platfon11. Ship 1110tions 

limit a ere\\" s ability to perform essential command, control. and communications 

functions. navigation tasks. maintenance responsibilities. and even the preparation or 
rood. Additionally. and more importantly. emergency situations may become more 

threatening in a situation where only a portion of the crev..' is able to respond 

effeeti vel ~!." Is) 
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Sinct: the beginning of the recorded maritime history, sea sickness has been 

documented as ha\'ing an adverse effect on seamen. In fact, the Greek word "naus:

meaning ship, is the root of the word -'nausea-- meaning --an inclination to vomit" 

(Reason. J. T and Brand. 1.1.). "Sickness implies that it is a type of disease, when in 

fact it is a perfectly normal response of a healthy individual without any functional 

disorders. In its most extreme condition, motion sickness incapacitates those affected 

by it, but its less dramatic symptoms are more far-reaching. Many people suffer the 

misery of motion sickness w'ithout vomiting, and their decreased motivation and 

apathy makes these individuals safety conce111S not only for themselves, but for others 

around them and for the very ship itself. depending on the nature of work for which 

they ar~ rcsp()l1sible, Additionally_ crcwmcmhers otherwise immune to motion 

sickness often find themselves burdened \vith additional tasks and responsibilities to 

ensure proper functioning of the ship:- ['9J 

(i) Females appear to become sick more often than males in a ratio of 1.7 to I 

(Bens()/I, A,.J" La wth er. A & Griffin. M.J.). The increase in susceptibility among 

females might be attributed to anatomical differences or an effect of hOll110neS 

(Reason. J. T and Brand. 1.1.). 

(ii) --It is somewhat comforting to know that, over time. habituation (or adaptation) 

occurs. Acquiring one's -sea legs' may take anywhere from a few hours to several 

days, and in about 5% of the population, it does not occur at all. The time to adapt 

is generally influenced by individual differences and by the type of wave 

movements. [10 , 11 J 

It is well known among seafarers, that a common remedy for seasickness is to situate 

oneself above deck or to gaze through a porthole to observe a steady horizon:-

3.3 Rank progression 

The difficulty of the rank progression is that the learning model of progressively more 

complex tasks for successive ranks requires a stable technology. It is also a craft 
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model of learning and conflicts with the much greater emphasis on fonnal education 

and training. The progression implies that training is actually doing the job, since the 

purpose is to hecome chief engineer. Although other factors such as lack of continuity 

affect on board training. this basic assumption concerning training accounts for the 

considerable difficulty in introducing and sustaining on board training programmes. 

These factors lead to a Jack of adaptiveness in the conventional shipboard 

organization. (Smith. M.H and Roggel11a. J) 02J 

3.4 Apprenticeship 

The German apprenticeship programmct is a partnership between education 

authorities and iillllS which has the dua(aim of fulfilling the obligation of a young 

person to continue in part-time scho~ing until age 18 alongside an obligation to a 

company to leam and practice an 0ycupation. It is as a result of this dual structure that 

much of what is tested in the Grnan apprenticeship examinations is not required by 

an indi\'idual who merely inteMs to acquire good bricklaying skills. Apprenticeships 

are nonnally only availabJe/to young people and different sets of qualifications are 

available for adults. (lfi//arv. S) 

Engineers arc met by demands for better and more relevant competence. 

Consequently it is the institutions that educate them that have the responsibility to 

improve teaching and learning practices to promote generic skills and a more in-depth 

approach to learning. n '3 J 

European JOllrna/ oj' Engineering Edllcation Agen(v and structure in engineering 

education: perspectives on educational change (Gynnild V) 04] 

3.5 Simulation training 

The use of simulation in providing solutions to the problems of risk and cnsls 

management and the optimal use of crew resources has a long established pedigree in 

maritime training. The first simulators were introduced for radar training over thirty 

years ago. Training in the proper interpretation of radar information started as a result 
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of a number of radar-assisted collisions in the 1950's, notably the collision between 

the passenger ship "Andrea Doria" and the "Stockholm". Those early simulators 

consisted of real radars, located in a set of cubicles, and fed with simulated signals. 

Individuals or teams could learn the skills of radar plotting under the guidance of an 

instructor working at a separate master console. Other navigational aids in the 

simulator were fairly basic and certainly did not include a visual scene. 

The 1980s saw the introduction of Engine Room simulators and towards the end of 

that decade. cargo operations simulators also became available. These types of 

simulator have primarily been used to train officers in the handling of operations. 

including fault finding and problem diagnosis. and increasingly to train teams in the 

skills or systems. resource and risk management. Many types of simulator: hridge, 

engine and cargo control room. have tended to emphasize a physically realistic 

environment in which these exerciscs occur, although the usc of PC-based simulators 

for training some tasks is increasingly widespread. In some parts of the \\-'orld, 

simulators havc been developed which have very high levels of physical fidelity, for 

example. multi-storey engine room mock-ups and bridge simulators including 

features such as 360 degrees day/night views. pitch and roll, and full vibration and 

noise effects. 

Thc only mandatory requirements in the maritime domain for the development of the 

non-technical skills of crisis management are those of the International Maritime 

Organization's (lMO) Seafarer's Training, Certification and Watchkeeping Code 

(International Maritime Organization, 1995). Table A-V!2 of this code specifies the 

minimum standard of competence in crisis management and human behaviour skills 

for those senior officers who have responsibility for the safety of passengers in 

emergency situations. The competence assessment criteria detailed within the Code 

are not based on specific overt behaviours. but rather on generalised statements of 

performance outputs, and as such are highly subjective and open to interpretation. 

Although thesc standards of competence indicate that IMO recognises the need for 

non-technical management skills, both the standards and their assessment criteria are 
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immature In comparison with the understanding of non-technical skills, and their 

assessment, within an industry such as civil aviation. 

A recent review of accident databases from the USA, UK, Canada and Australia 

continns that human error continues to be the dominant factor in maritime accidents 

and reveals that in 70% of recorded incidents attributed to human error, failures in 

situation assessment and awareness predominate (ABS, 2004). 

3.6 Engine room simulation 

The main purpose of all simulators is to simulate the systems as much similar as 

possible for a good utilisation in education and training. The advantages of the 

utilisation of engine room simulator in marine engineering training are summarized as 

follows: 

• The operations of the machinery are simulated as close as possible to their 

actual conditions, 

• Training 10r both normal and abnon11al condition "repeatedly" is possihle. 

• It is cost efkctive, 

• It is time errective. 

• It l)ffers a flexihle and controlled schedule of the training cun'icula. 

• It makcs controlled evaluation of the students possible. 

• It makes standardization of' a marine engineering education and training 

curricula possible 

The biggest advantage of using Engine Room Simulator as a training tool is the 

possibility of creating malfunctions repeatedly to train students for increasing their 

trouhleshooting ski I Is.----

Engine room simulator training could be used to impart to manne engmeer 

candidates. higher-level qualifications like: 

• Teamwork among engineer officers (ho\\' to be part of a ka111) 
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• Leadership (how to organise the team) 

• Safety culture and management of the risk m the machinery space (ho~' to 

predict and prepare tQr an accident) 

• Aspect of the human error (the causes, behaviours and results, human

machine interface etc.) 

• Communication aspects (how to communicate in multicultural environment 

with standard use of English) 

For example, the use of engme room simulator for team-management and for 

communication skills could very efficiently be arranged because of the opportunity of 

preparing the scenarios based on the type of the training and education. FUlthenTIore. 

by providing a scenario of simulated severe accidents in the machinery space, marine 

engineer candidates will be able to experience the situation without any damage to 

training equipments. Through this type of training, marine engineer candidates can 

learn the safety culture for the management of the risk (i.e the aspect of human error), 

Simultaneously. the behaviours of the trainees during this type of training recorded on 

engine room simulator will provide the academic staff of the department of marine 

engineering \.I;·ith opportunities to do research on human factor issues for safety 

management. 

utilisation of engine room simulator in marine engineering curricula can have two 

main palts. These are: 

• Engine room simulator as lahoratory tool in marine engineering courses. and 

• Utilisation of engine room simulator as a training tool. 

(Roll' OjElIgifll' Rool1/ Sill/ilia/or in Aiarillc Engineerillg Tra ill ing, 20()6)V5 J 
3.7 Speech synthesis in simulator training 

Speech synthesis has heen \\fidely implemented on virtual engine room in the latest 

version 4.5 which can be installed on a single PC connected to two monitors 
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displaying separate aspects of training programmc .... Gcnerally, synthesized speech 

could be implemented in the following areas of simulator functionality: 

• Imitation of an expert (typically a chief engineer) being present in the engine 
room and offering an instruction on what should be done now, what the 
current problem is, or a warning if necessary. 

• Imitation of voice communication with a ship's bridge, together with the 

telcgraph commands. This can be improved if speech rccognition IS 

implemented as well. making bi-directional communication possible. 

• Imitation of communication with other members of the engIne room crew 

(passing orders, collecting reports etc.) 

...... Trainees experience shows that the synthesized speech which incorporates the 

above features creates a nc\\' dimension in simulated training. The most important 

advantage is that trainee starts to listen not only to the engine room mechanical sound 

but also to the spoken infomlation which may be audible in the real engme room 

environment. 

(Kllli s) [r-(J 

3.8 Communication 

The survey and study conducted by Keane A brought to light the importance of 

communication in a competitive industry. 

"One of the most significant findings of this study was the high percentage of 

respondents (41 %) who reported that ineffective writing causes problems in their 

place of work. This has serious cost implications for industry at a time when global 

competition is increasing the pressure to cut costs and improve efficiency. 

Another significant finding was the very high emphasis on speaking skills. 

Respondcnts placed these first in order of priority. They mentioned oral presentations. 

but also gavc high priority to the oral skills needed for effective participation in 

meetings, skills in group communication, negotiation, interviewing, and dyadic 

communication: tt:kphone skills and listening The survey points to the need to focus 

more dTecti\"t:lv on a rangc of interpcrsonal oral communication skills in 
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undergraduate communications courses: group communication, negotiation skills. 

listening skills, and telephone skills. Respondents placed these higher on their list of 

priorities than written skills. At present, assessment of undergraduate 

communications skills generally gives priority to report writing and, to a lesser extent 

forlll~li oral presentations." [J7] 

3.9 ;\<Ianagcmcnt skills 

(i) Most engineers' careers demand a variety of 'managerial' skills and expertise. 

particularly in two groups of topics: leadership. and the management of projects. 

(ii) These demands vary with age and level of responsibility. Some management 

skills and knowledge are required early In engineers' careers. As might be 

expected, some are needed later. 

(iii) Some topics classically included in 'management' courses are little used hy 

most enginct:rs. for example work study and operational research. 

It is felt that management function of a marine engineer includes automation on 

board. and if so, as the extent of automation increases, the management content of a 

marine ~ngincers \vork also increases and consequently the relevant cUITiculum and 

training. Furthennore. the benefits of automation can be fully exploited only if the 

engineers on board are capable of quickly analysing and assessing the problems and 

anive at the correct interpretations. This demands that the marine engineers possess a 

high technical and professional competency to understand the complex machinery 

and the sophisticated equipment controlling it and administer an efficient overall 

control. (Dudman A and Wearn Slf) DB] 

3.1 0 Sea time for assistant engineer offices 

The present requirement of sea service for a marine engineer for career progression is 

as follow5. 

(i) 6 months sea servIce as assistant engmeer officer after completion of an 

approved pre sea course before appearing for MEO class IV examination. 
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(ii) 12 months sea service as officer in charge of an engineering watch before 

appearing for MEO class IT examination. 

(iii) 18 months sea service after MEO class Il, as officer in charge of an 

engineering watch before appearing for MEO class I examination. 

According to a survey conducted by Dhar. J.K amongst marine engineers, teachers 

and examiners, it has been observed that "most examiners;' teachers think that better 

leaming can be achieved if we could follow as 12 + 12 + 12 programme. However 

this can be avoided and kept at present level of 6 months only if pre sea training of 4 

years i~ stn:ngthened ....... Six months sea service before the operation level 

certificate has to be more pointed and \Vcll defined. Present TAR book for above is 

somehow found not serving its purpose in totality. The result is that 6 months are 

either round not sufficient or not utilised for the purpose meant for:' D '3J 

3.11 Safety of ships 

Seafaring has alv,:ays been a dangerous and hazardous activity with the result that 

lives or many scaj~lrers have been lost at sea while serving their respective employers 

and contributing to the world economy and humanity. This was reason enough for the 

ship operators to gi\c due importance to safety of lives at sea. "But as Richard Cahil!. 

an historian of shipping wrote in 1990, . safety has never ranked very high in the scale 

of priorities of those who O\VI1 ships.' This was patiicularly trut: during 18 th and 19th 

centuries and until the middle of the latter. ship owners and their agents were not 

liable to criminal penalties for safety failures at sea. The law imposed no criminal 

liability on the ship owner who failed to manage, refit or equip his vessel properly or 

who sent it to sea overloaded or undem1anned. Of course things have now changed:' 

(Veigo J) C20J 

3.12 Difference between old and new type of training 

According to 771O/IIClS K. C. in the old type of maritime training. the quality standard 

was not enforced. Class room method of teaching by lecturing and written 
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presentation was the order of the day. Most of the cases, on the job training by 

traditional seafaring community was the accepted pattern of training. 

Later it gave way to case study and role play method. It went on for some years. 

Although it is still in use, it has gradually reduced its applications. 

The present trend is simulation method. It gives high motivation to the learner and it 

has greater transfer capacity of teaching. In modem maritime training, more emphasis 

is given to simulation than conventional written and oral presentation because it gives 

greater personal experience and direct involvement. [21J 

3.13 1\1111tinational crew 

Seafarers are considered to be the first citizens of the global village although they 

may hold differem national passp0l1s. The International Labour Organisation (2001). 

considering the living and \\'orking conditions of seafarers in the context of the 

rapidly changing nature of the shipping industry. commented: Most significant of all 

(changes) has been the eradication of national boundaries in the labour market for 

seafarers, l}11\\'ittingly and unintentionally, the shipping industry has found itself \\'ith 

the \\'orld'~ fIrst working example of a relati\Tly open lahour market. Taken together, 

these changes signify little less than a revolutionary transformation of the shipping 

industry and the emergence of the \vorld's Ilrst genuinely global industry, 

A research study conducted by Coltins p, and Hogg J.lvI. reveals that "multinational 

crews can work as well as, if not better, than crews of a single nationality. it was 

found that approximately 10% of vessels bad crews onboard comprising more than 

five national groups but that these groups did not usually confonn to national 

stereotypes, in te1111S of leadership potential or initiative taking. It was found that 

most seafarers themselves expressed a preference for working in mixed-nationality 

groups and that i:n.:w seel11t:d to operate 1110st efficiently in groups comprising more 

than three nationalities," [22] 
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3.14 Distance Learning 

Distance karning for seafarers has been in existence at sea for several decades. It 

started \vith the cOlTespondcnce course by exchanging letters and study materials. The 

exchange eould be done only when the ship is in port and therefore it caused 

considerable delay. Eventually video recorders were used on board for educational 

and entertainment purposes. This was almost completely replaced by computers on 

board with internet connectivity. Television and radio broadcasting also contribute to 

distance education of seafarers, but this is not ideal as the ships involved may be 

spread across different time zones over the globe. Many maritime training providers 

are now resorting to e-Iearning methods at sea, based on the stringent STCW training 

requirements. Provision for on line tutor support is also available in addition to multi 

media CD - ROM packages. 

3.15 Formation of Training System in India in recent times 

The Government set up a Committee on Maritime Education and Training (CO/II/ET) 

in 1991 under the Chainl1anship of Or. C. P. Srivastava, the then Secretary GeneraL 

Inte111ational Maritime Organization (IMO) to recommend suitable changes in the 

present institutional framework for imparting maritime training in India. The 

Committee in its report submitted in May 1992 recommended establishment of an 

autonomous body to manage. control, supervise, direct and monitor the maritime 

training institutions running under Government control. The idea was to form a 

Socict) undcr thc Socicties Registration Act 1860 to be designated as Indian 

Mantime University ([MC). The Govelllment had established a Society Indian 

Institute lle Maritime Studies (IIMS) on 6th .Tunc 2002. accordin~ 10 the 

l'txol11ll1clllbtiol1 or COM!:T An Expcl1 Committee was constituted including 

representatives of University Grants Commission (UGC) to look after the formation 

of an IMC. This committee recommended formation of IMU by an Act of Parliamcnt.[2.'3J 

Thus, the Govemment introduced IMU Bill in Parliament in the year 2007. 

Accordingly, IMU was established at Chennai with campuses at Kolkata, Mumbai, 
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Visakhapatnam and later at Cochin. "Formation of IMU will facilitate and promote 

maritime studies, research and extension work with focus on emerging areas of 

studies including marine science & technology, marine environment, socio-economic. 

legal and other related fields, and also to achieve excellence in these and connected 

fields. It will promote advanced knowledge by providing institutional and research 

facilities in such hranches of learning as it may deem tit, make provision for 

integrated courses in science and other key areas oC marine technology and allied 

disciplines. As wc have a sizeable number of private institutions imparting maritime 

education and training, the University will standardize the quality of such education 

and training though affiliation and academic supervision." 

(Rajesh K) 0-4J 
3.16 Quality of Training 

]f a nation \vishes to he a super pmver. it is imperative to have a strong maritime 

presence. which includes the defence force, the merchant ships, the training 

establishments, the shipyards for hoth ship building and repairs and the research 

capabilities. According to Wayte, S.S.R. education is assessable. There are 

examinations, tests and credit systems to arrive at a conclusion that the knowledge 

has been imparted. How to assess training? The results of had training become 

apparent only aftcr the cadet has joined the ship as a seafarer. Since training cannot be 

easily assessed, it is the first place where a commercially oriented institution will look 

to cut comers and here lies the tragedy. Cutting down the quality of training is most 

certainly the wrong solution. [25J 

3.17 Maritime training of yester years 

The Dufferin was meant to train cadets for a sea career. The curriculum and style 

were based on merchant naval training ships of UK. The maximum age at entry was 

16. The minimum educational level was two grades below school leaving certificate. 

At the cnd of the training. the cadet's educational standard was equivalent to Higher 

Secondary School CCliificatc. but this belied the other attributes he gained over the 

period: he v/as trained to be a professional seafarer, which is what he initially set out 
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to bl:. Subsequently marine enginecring training was included in the syllabus. The 

first year was coml11on to both streams. They branched out from the second year 

onwards. The ckck cadets !eal11t chart work, navigation and other nautical subjects 

while engineers learnt to coordinate their hands and heads in workshop practice 

(chipping and filing), In the class room, it was engineering knowledge connected with 

coal as well as oil fired scotch and water tube boilers, steam engines with triple 

expansion. donkey pumps and the steering engine. There was also a fair bit of 

mechanical drawing. The quantity and content of this book kno\vledge was such that 

it sunk in the young minds. - - - Extra cun'icular activities allowed no spare time to 

study! 'Clean ship' was a regular duty spread over half an hour in the morning: but on 

Saturdays was a truly elaborate affair scrubbing the wooden decks clean with' Holy 

Stonc' and sand and hosing down with sea water. All brass \-vork had to be polished. 

'Clean ship' inculcated in us the habit of keeping our living sUlToundings. tidy and 

habitable or 'ship shape'. These activities. almost imperceptibly. also developed in us 

a sense or brothcrliness and interdependence, although we werc fiercely competitive 

when playing inter-top matches or while boxing. --- Training is a two \vay affair 

between the trainer and the taught. Staff members have to be dedicated and trainees 

must be keen students. Thc result was a group of well bred young men who \vere 

recepli\'(~ to ne\-vcr inputs. Jobs at sea were assured for them. This was a perfect 

situation rather like our 'Guru Shishya Parampara' but with modem touch. This 

relationship or comparison started declining later. 

(KC/moth R.A.) [2.t,] 

3.18 Fatigue 

George. 0 recommends increase in sea time for cadets so that study would not be a 

burden but ajoy. Constant preparations for competences and examinations take a 

heavy toll on seafarers. A review of the many accidents that occur at sea would reveal 

that fatigue caused many of them. Even in well managed and reputed companies, as 

we got into the late 90s, there would be officers keeping watch not fully alert due to 

insufficient rest. [2.IJ 
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3.19 Additional subjects 

A structured training scheme to impart an understanding of shipping business 

followed by focused study of specialized subjects such as dry cargo and tanker 

chartering, ship management, ship sale and purchase, marine insurance, shipping law. 

liner tradl:. port agency. multi model transport. shipping finance etc. prepares the 

youngsters 10 take up more resronsihle roles in the industry. Over the last few years. 

the number of students undergoing training for shore based jobs has increased. This 

also includes those sailing on board the vessels desiring to relocate ashore and the 

fi'csh graduates. But the majority of the students arc from the practitioners in the 

markct \vho want to acquire better understanding of various disciplines. 

(}aglJl(!c( .\;/) [j.8J 

3.20 Post retirement settlement 

It is often said that a marinc engineer is the 'completc' engineer. This is true since a 

ship. be it a luxury liner or a plain cargo vesseL boasts of a large alTay of equipment 

and systems. On board. he has to master every system from the simplest fresh water 

system to the most complex control systems of the ship. rn between these two 

extremes lie numerous other systems. A marine engineer has not only to master these 

systcms hut also to maintain thcm at peak efficiency in a corrosive environment and 

an unforgiving sea. Once at sea. hc does not have the help of land based support 

systems. He is on his own in tough situations and meets ever)' challenge thrown at 

him ..... .1\ marine engineer is likely to quit after 10 to 15 years. During this period. 

industry would have grown, technology improved considerably, operating practices 

changed and concepts revised. So whatever he would have learnt in college would 

now be obsolete or changed drastically. For a marine engineer to straightway jump 

from sea to land is not likely to be easy. Therefore, a marine engineer who intends to 

switch to a land based job later in life must begin the preparatory process much 

before he quits sea life. He has to prepare himself by adding value to himself by 

learning and undergoing relevant training, which suit his aptitude, and the goals he 

wants to achieve. 
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A typical marine engmeer works on a contract basis with the shipping firms. 

Nonnally there is a layoff of a few months between two contracts. This period has to 

be gainfully utilized to undertake management, technical, financial and 

entrepreneurial courses and learn latest trends in the industry if a marine engineer 

wants to have a smooth transition to land based jobs. 

(LoH'c L.A.) [29J 

3.21 Personality and career success 

From the traditional perspective, practical implications of studying the link between 

personality and career success appear to be limited. Even if researchers affinn that 

certain personality traits are significantly correlated to career success, people are 

unable to learn how to improve their personality to influence career success. From 

this point of view, the proposed model, based on social learning theories, has practical 

implications. 

The knowledge that personality is a detemlinant of career success is of value for 

individuals, organizations and career consultants. For individuals, the model provides 

a rationale to assess their own personality strengths and weaknesses so as to develop 

appropriate career strategies to enhance succes's. It also provides directions for people 

to learn and modify their personality for career success .... While there are arguments 

of whether the role of a person on career development is sculptor or sculpture. the 

congruence approach compromises the debate. Holland suggested that both 

vocational satisfaction and achievement depend on the fit between personality and 

environmental factors. However, the need for congruence appears to be self evident. 

It is not surprising that the fit in personality, values, needs, ability, family background 

and so forth is correlated with career success. In contrast, based on social learning 

theories, the proposed model suggests that certain personality traits have effects on 

career success even in incongruent situations because people can actively learn and 

modify their personality or behaviour. (Latl, V. and Sha/fer, M.) [3'OJ 
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3.22 Self esteem and occupational prestige 

The potential for a link between self esteem and occupational prestige has long been 

recognized. Parson's (1940) functional role theory presented an early iteration of 

social identity theory. He posited that a person's self regard reflects the degree to 

which that person lives up to the nonns and expectations of his or her culture. By 

extension since extrinsic career success is central in contemporary society, Parson 

further noted that people who obtain highly desirable positions are likely to 

experience increases in their sel f regard ...... By extension, those with high sel f esteem 

will be "specially attracted to high status occupations. By combining these 

persp<:cli\ cs. il is anticipated Ihat there is a positive relationship between self esteem 

and the prestige of one's joh. with self esteem increasing prestige and prestige 

increasing sc;lf cstCCl1, in turn. (f\ollllJle,,·cr-Mlle!ler. JD.) [31J 

3.23 Team \'vork improves competitiveness 

Companies which have reorganised their workforce into teams claim substantial 

improvements in morale. job satisfaction, productivity and quality. These claims have 

resulted in interest from other organisations keen to share in the possible benefits. At 

the same time there is confusion over what exactly is meant by team working and 

concern on the part of managers, employees and their representatives over the 

possible drawbacks of embarking on what may be a radical change in work 

organisation. 

To remain competitive organisations need to make optimum use of equipment and 

people if they are to thri ve or even survive. Rescarch calTied out by Acas in 

conjunction with the Tavistock Institute suggests that team work is used by 

organisations for improvements in four key areas: productivity. quality, the usc of 

nc\},' technology. and motivation. 

Team work can increase competitiveness by: 

• improving productivity 

• improving quality and encouraging innovation 
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• taking advantage of the opportunities provided by technological advances 

• Study what is involved in team working by carrying out research and visiting 

organisations operating in teams 

• Be sure senior managers know how team working will contribute to the business 

strategy and are fully committed to team working 

• Adopt a participati ve style of management in partnership with employees and their 

representatives 

• Improving employee motivation and commitment 

• Respond to the fear among managers and the workforce caused by devolving 

decision making and fewer levels of management 

• Plan team work as a continuous process where plans are regularly adjusted as 

changes are evaluated 

(acas.orgllk) ['32.J 

3.24 Conclusion 

The aho\'~ arc some of the scattered works done in India and abroad which are 

considered closer to the topic of the present study and investigation. Tt is felt that the 

area of study and investigation by this author is more or less in hitherto untravelled 

path. although distantly related. However, these works have given an insight into 

some or the aspects and qualities required of a watch keeper in particular and a 

seafarer in general. 

Based on the literature review, the objectives of the study have been fine tuned and 

are presented as shown in paragraph 1.3. 
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CHAPTER 4 

METHODOLOGY 

4.1 Formulation of the problem 

Indian marine engineers lack certain qualities in their soft skills as well as in their 

technical capabilities, adversely affecting their acceptability by the shipping industry. 

Significant modification will have to be brought about in the cun'iculum of training of 

marine engineers and there will be areas of quality standards of mariner engineers. 

where improvement is necessary based on the changing industry needs. Besides, there 

will be significant positive relationships between personality traits and career success 

of a class IV marine engineer. 

In order to make recommendation in this regard, an introspection into the present 

training system of marine engineers in the country with a view to find out the 

drawbacks of the current system and to propose modifications in the curriculum of 

training of marine engineers, based on a survey conducted among senior marine 

engineers has been carried out. A survey has been conducted among the employers of 

marine engineers to find ways and means to improve upon the quality standards and 

employability of Indian marine engineers to meet the demands of the shipping 

industry. The additional requirements of ship owners/ operators regarding the 

employment and specialization of their marine engineers have been investigated. A 

survey has been carried out to establish the correlation between personality traits and 

career success of a class IV marine engineer. 

Three surveys are envisaged in this research work. First survey deals with the study 

of competence of class IV marine engineers from the point of view of senior marine 

engineers. Second is an investigative study of class IV engineers as seen by the 

employers of marine engineers and third survey is designed to analyse and scrutinise 

the correlation between variolls personality traits of a class IV marine engineer and 

his career success. 
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4.2 Survey among senior marine engineers 

Introduction 

It is generally felt by the shipping industry, particularly by senior marine engineers, 

that the present day junior level marine engineers lack certain qualities even if they 

have been trained confonning to the requirements spelt out in STCW '95 Convention 

as well as M.S. (STCW for Seafarers) Rules 1998. Opinions were aired in various 

forums by the elders in the ficld about the desirable qualities of marine engineers 

classified under sociaL technical. psychological. communicative skills. leadership etc. 

over and above the requisite competencies acquired by them during the course of 

their formal training. Opinions appeared to differ in respect of additional technical 

inputs required to be imparted to a marine engineer trainee. Maritime training 

institutes and certification bodies had differing vic\vs on the pattern of workshop and 

sea services required for a trainec before he can appear for the first certificate oC 

competency examination which is Marine Engineer Officer class IV. As per MET A 

ManuaL the pattern of workshop and sea service for graduate mechanical engineer 

trainees is different from that of B.Tech. marine engineers. Besides, the need to fill up 

TAR book (Training and Assessment Record Book) by the trainees was also 

questioned by somc quarters. 

Another area where major differences of opinion exist is the preparatory course of 

trainees prior to appearing for MEa class IV examination. 

In order to find out the views of senior marine engineers with regards to the above 

points, a survey has been undel1aken by this author. A questionnaire was designed 

covering all the above points. Copy of the questionnaire is appended herewith. 
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4.2.1 Questionnaire for senior marine engineers 

CONFIDENTIAL 

Questionnaire 

Kindly indicate your answer i comments on the following questions. The answers,' 
comments may please be given in relation to budding marine engineers below the 
level of MEO class IV certificate of competency. Your input in this respect is felt to 
he invaluahle for improving the quality or future marine engineers. 

I. How many marine engineers below the level of MEO class IV have been 
working under you at Cl time while at sea? 

2. Please comment on the performance of the marine engineers working under 
you.- in your company. 
Please tick on the appropriate box. 

Poor.' Satisfactoryi Good, Very good 

a) Social 
b) Technical 
c) Psychological! att itude 
d) Response to emergency 
e) Communication skill- oral 
t) Communication skill - written 
g) Leadership 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
D 
o 

o 
D 
o 
o 
o 
o 
o 

o 
o 
o 
D 
o 
D 
o 

3. Do you think the marine engineers working under you'! in your company need 
additional input oftechnical knO\vledge during training? 
If yes, in what subject! skill? Please click the relevant ones from the following 
list. 

DGas cutting skill 
DPipe welding skill 
DCompetency in down hand welding 
DCompetency in overhead welding 
DCompetency in TIG/MIG welding 
DMachinc shop skill - turning 
DSmithy 
DFitting 
DShect metal work 
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DMore exposure to overhauling 
DPneumatics 
DHydraulics 
OManeuvering 
DAutomation 
DControl system 
DElectrical 
DElectronics 
DTrouble shooting 
DPresentation skills/ personality 
Dlnterpersonal skills 
DManagement techniques- Time management, personal management, 

resource management, maintenance management, stress & cnsls 
management 

DComputcr expertise 
DLeadership 
DAny other topics 

4. Do you think it is desirable to have the following topics included in the syllabus 
ofB.Tech marine engineering course? 

DDesign of machinery components 
DDesign of marine systems 
DComputer aided design 
DCargo handling system 
DCommercial shipping 
DMarine Insurance 
DMaritime fraud 
DVibration 
DPublic speaking 
DHumanities 
DComputer programming 

5. The present system of marine engineering training for graduate mechanical 
engineers is by imparting one year of pre sea course in an approved marine 
workshop followed by 6 months of sea service prior to MEO Class IV 
examination. Do you suggest any alternative to this? Please click your choice 
from the following. 

DPre sea course of one year and 6 months sea service 
DPre sea course of 6 months and one year sea service 
DPre sea course of 6months and one year sea service covering minimum two 

ships 
OPre sea course of 6 months and 6 months of sea service 
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D6 months sea service without pre sea course 
DOne year sea service without pre sea course 
DOne year sea service covering minimum two ships without pre sea course 
D 18 months sea service without pre sea course 
DAny other proposal 

6. In your OpinIOn, is the existing system of 6 months sea service for B Tech 
graduates in marine engineering prior to MEO Class IV, in order? Please click 
your choice from the following. 

Dh months sea service 
DC) months sea service 
012 months sea service 
D 18 months sea service 
D I 2 months sea service covering minimum two ships 
D 18 months sea service covering minimum three ships 
DAnyother 

7. Marine engineer trainees fill up Training and Record Book during the period of 
their training in approved marine workshop as well as during sea service. 
Should this system he continued? 

DYes 
ONo 
DAnyother 

8. Do you think the duration of 3 months of preparatory course prior to appearing 
for MEO Class IV Examination is sufficient? Please click your option from the 
following. 

02 months preparatory course 
03 months preparatory course 
04 months preparatory course 
ONo preparatory course 
DAnyother 

Name & Signature 
Designation/ Rank 
Company! Organisation 
Date 
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4.2.2 Conduct of survey 

Respondents to the questionnaire have been chosen from major port cities and other 

geographically scattered areas in India and a few from abroad. A total of 122 marine 

engineers participated. It is pertinent to state that all the respondents are senior marine 

engineers, trained and certified by the certification system prevailing in India 

(certified by D.G. Shipping, Government of rndia). These marine engineers are either 

sailing on board ships or holding senior positions ashore with maritime 

administration, maritime training institutes, ship operating companies, ship manning 

agencies, classification societies etc. Following are the parameters contributing to the 

randomness of samples. 

(i) Samples are drawn from all important port cities of the country. 

(ii) Method or collection 

Samples are collected by di fferent methods. 

(a) Collected during meetings, seminars and conferences of different nature. 

Hence one can never predict the nature or background of a participant. 

Therefore, it is random sample as selected from a list using random number 

tables. 

(b) Collected addresses of senior man ne engmeers from different shipping 

companies and approached them individually to answer the questionnaire. 

(c) Collected list of marine engineers from MMD offices and collected data. 

(d) Approached chief! second engineers attending chief engineer's revalidation 

course. 

With regard to the factors of perfonnance of marine engineer under question 

no.2, senior marine engineers were directed to respond to anyone of the four 

grades ranging from ' poor' to . very good' based on a ten point scale. 0 to :2 \Vas 

taken as 'poor', 3-5 'satisfactory', and 6-8 as 'good' and 9-10 as 'very good'. 

For example. the social performance of the junior engineer is assessed based on 

his interaction and relationship ~'ith his peers, senior engineers, crew members, 

officers of deck department and supernumeraries on board. each being a\varded 

two points, totaling to 10 points. Similarly, technical perfonnance is assessed 
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based on five tasks which would have been assigned by the chief engineer to the 

junior engineer, each task securing two points. From the total points secured, 

the grading is arrived at from poor to very good. 

The views and comments of senior marine engineers thus obtained are tabulated and 

analysed. 

4.2.3 Statistical analysis of data 

Question I: Junior Engineers per ship 

This question was put up to the senior marine engineers to find out the number of 

uncertified junior engineers working in a ship. These junior engineers or assistant 

watchkeeping engineers are put under the certified watch keepers in an engineering 

watch to enable them pick up the nuances of a watch keeper. 

Out of the 106 number of senior engineers in whose case this question was 

applicable. 53 had only one junior engineer working under them, 27 had two, 22 had 

three and 4 had four junior engineers. 

Table 4.1 Number of junior engineers per ship 

I 
i :\umbcr of Junior l\;umber of Percentage of 

I I Engineers responses responses 
I , _._- ._, 

53 50.0 . 
I 

2 27 25.5 I 
.., 

12 10.8 I 
.) , 
4 4 3.7 I 

Total 106 100.0 I 

Question 2: Performance of a marine engineer according to senior engineers 

Various attributes are rated 1 to 4 corresponding to 'Poor', 'Satisfactory', 'Good' and 

'Very good' for each of the points. Please see Fig 4.1. It is seen that the graph ho\'(~rs 

in betv\'cen 2 and 3 indicating that the performance although satisfactory, is not 

'good' enough. Special attention and thlUst have to be given during training on 
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aspects such as leadership and attitude, both of which are ranked the lowest; closely 

followed by response to emergency and communicative skill- written. Excepting the 

social quality, it is to be noted that the score for other factors are all below the 

average value of 2.5 and therefore to be attended to. 

Table 4.2 Performance of a marine engineer according to senior engineers 

Factors Response to Ratings Total Total Weighted! 

I Satisfactory Good I ! Very Average I 
x2=2 x3=3 Good Responses Score Score 

~s_oc_ia_I ______ i~ __ 9 __ ~: ____ 4_3 ____ ~_5_8 __ ~I ____ 8 ___ ir-__ 1_18 __ ~~_3_01 __ ~1 ___ 2_.5_5~ 
~T_ec_hn_ic_al __ ~ ___ 4 __ ---jI! ___ 5_6 ____ ,-i _5_7 __ +--_1 ___ ~1 __ 1_1_8 __ -t __ 2_9_1 __ t-li __ 2_.4_7_J 

I x4=4 

Psychological 15 I 54 I 45 I 2 116 266 1 2.29 " 
Attitude 

Response to 17! 47 i 50 4 1 118 277' 2.35 I 
~E~m~e~rg~!e_nc~~Y __ ~ _______ t--l _______ ~I _____ r-_____ t--______ ~ ____ -r ____ ~ 
Communication' 15 I 45 I 56 2 I' 118 281 1 2.38 . 

~S~k~il!_-~O~r~al~ __ +-____ ~ __________ +' ______ 4-______ 4-________ ~ ______ +-_______ 1 

Communication 15 50 50 3 118 277 2.35 I 
Skill - written 
Leadership 

1 
2.09 21 66 28 2 117 245 

Let XI to X4 be the score corresponding to 'poor' to 'very good' respectively. Let WI to 

W4 be the respondents cOITesponding to the above grades. 

Then, the an:rage score = ~ Wi X, J ~ Wi (4 J I 

Performance Dj Marine Engineers 

:: I:, 4---------------------------
2.5 -+---+-----'='-=----=-~--------------------

24 t===--.....=··-·::s;::=~===::::=:~==~=== ............ ~ ", ... 
2.3 ... ."-., 
2~ +-------------------------------------------~~----., .• 
::: 1 

-, +-------~----~------.-------.-----~-------.------, 

Fig.4.1 Performance of a marine engineer as per senior engineers 
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Question 3: Technical skills of a marine engineer 

This question is to seek the feeling of industry about the desirability of the additional 

technical skills for the junior marine engineers. 19 topics were given to choose from. 

From the 12 I responses, it is seen from Table 4.3 and Fig 4.2 that more than 70% of 

respondents want the following skills to be given emphasis during the training: 

(i) More exposure to overhauling 

(ii) Pneumatics 

(iii) Hydraulics 

(iv) Electrical work 

These arc therefore to be given extra time during training of marine engineers. 

Moderate response. between 50 and 70 percentage are in support of the following 

topics. These topics also are to be given its due share of time during the training. 

(i) gas cutting skill 

(i i) pipe welding skill 

(ii i) turning 

(iv) fItting 

(v) automation 

(vi) control system 

(vii) electronics 

(viii) trouble shooting 

(ix) management techniques 

Table 4.3 Technical skills of a marine engineer 

I 
Responses 
~o. of Percentage of 

Total 
Individual 1 
Percentage I 

Responses J 
I Gas Cutting Skill 70 S.O(Yr, 57.9% I 

I Pipe Welding Skill 78 5.6°1., 64.5<1<, I 
I Competency in down hand welding 57 4.1(;'-;, 47.1'10 I 

lCom!'-.:te~~~ i~_verh~ad weI~!ng _ .~. __ .. ~ __ . ___ ?8% __ ~ 32.2~J 
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Competency in TIG I MIG welding 22 1.6% 18.2% 

Machine shop skill- turning 72 5.2% 59.511
/,) 

Smithy 13 0.9% 10.7% 

Fitting. 61 4.4% 50.4% 
... _-- ... - - - - - ------ - ------- - t-" I":4iYn Shecl metill \ .... 01"k 19 15.7% 

-----
More C:"<pOSllre to overhauling 89 6.4% 73.6% 

~l1at i !.."S I Si 6.311;;, 71. 911
;', 

Hydraulics : 90 6.5'Yo 74.4(Y" 

: Manocuv..:rill:! I 48 3.4'V" 39.7% 
I.. - - --- . _ .. . - ._-- -- -- - -- -- - -
, !\utOIll<lW)11 7'2 ~ 
co-nl1-.oi"_S--_Y-S_I:_;,-,_-~~ - --------I'----":~91---II~L--;-;-;:;----f---;-;,",;-;---

. Electrlcil l ., 

5.2'Y" 59.5% 

5.1% 5R.7'~~ 

6.4'lI" 73.fI% 

Electronics 71 5.['1., 5R.7% 

Trouble Shooting 69 5.0% 57.0% 

Presentation Skills .' personality 49 
Interpersonal skills -------t---4~8;-----+---,-;;;;--

3.5'X, 40.5% 

3.4% 39.7% 

Management techniques 65 4.7% 53.7% 

54 3.9% 44.6%, 

3.5% 40.5% 

Computer Expertise 
Leade;'s-h-ip- ---------+---4~9c---r---,-=,---+---;;;-;=--I 

-- ---- ----t-----;-;;---+-- - - --
Any other IOp;CS 10 0.7% :< .3% 

1J92 100.0(\1" I. 1 50A'Y. , I Total ________ ~L_ _____ ~ ______ _L ____ ___ J 
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Fig. 4.2 Technical skills of a marine engineer 
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Question 4: Syllabus of marine engineering course 

This multiple choice questionnaire has been made to find out as to how to improve 

upon the existing syllabus of B.Tech marine engineering course. Please see Table 4.4 

and Fig 4.3 Out of the 119 senior marine engineers, who responded to these 

questions. more than 60% favour the inclusion of the topic of 'Cargo handling 

system' in the curricul um. More than 50% of the respondents are of the opinion that 

weightage may be given to the following topics too: 

Design of marine systems 

Commercial shipping 

Marine insurancc 

Vibration 

Public speaking 

Therefore. it is felt that these topics have to be given weightage in the curriculum of 

B.Tech marine engineering. 

It may be pCl1incnt here to note that the requirement of dexterity in public speaking 

was expressed by the respondents under question No 2 as 'communication skill'. 

Table 4.4 Syllabus of course 

r Design of Macl~incry Components 

I Design of Marine Systems 

Computer Aided Design 37 5.8% 

Individual 
P('I'ccntagc 

31.1% 

I Cargo Handling System I 82 12.9% oR.9% 
.----- -------------, -----+------- --+--.. -------l I Commercial Shipping 09 

I 
1O.9<Yo 58.0'% 

i J 

I Marine Insurance 
, 

61 

I 
9.0'% 51.3% ! j I i I Maritime Fraud 37 5.8% 3 J .]O'() 

i 
I Vibration i 67 10.6% 56.3% 

\ 

I Public Speaking I 60 I 10Ao/;, 55.5'~o I 
_ Humanities I 50 7.9% 42.0%1 I 
I Computer Programming I 57 9.0<y') 47.9% I 
~-------

I Total 635 
--r---'----~ 

IO().O'~. 533.6% 
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Fig. 4.3 Syll abus of course 

Question 5: Prc sea and on hoard training 

This question is spec ifically pertaining to the pre sea as well as on board train ing 

given to the graduate mechanical engineers (GME) before they appear for MEO class 

IV examination. The present system is by giving one year workshop training in an 

approved marine workshop such as eochin Shipyard Lld o r Mazagon Docks followed 

by 6 months of sea serv ice. 

It is SI:!t;:ll 1'1"0111 tabl e 4.5 and Fig 4,4 that the respondents have given their cho ice tor 

any onc Cif the S proposa ls of training. As much as 41 % of the respondents have 

tJ\ioured -Prc sea (,;oursc 01'6 months and one year sea service covering minimum Iwo 

ships", The next closest is favoured by 16% and interestingly for the same pattern, but 

with only Cl small difference that the number of ships during the sea service is nol 

stipulated. This choice reads thus: 'Pre sea course of 6 months and onc year sea 

service', It is slrongly felt that the above two choices being almost or the same 

patlem. is the clear and obvious selection by the teamed and ex.pcrienced marine 

engineers and therdore should be adopted. This amounts to a major deviation from 

the existing practice of orientation training of graduate mechanica l engineers. 
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Table 4.5 Pre sea and on board training 

Factors 
1 

1 Frequency Percentage 

Pre sea course of one year and 6 months sea service 13 11% 
I 

Pre sea course of 6 months and one year sea service 19 16% 
i 

Pre sea course of 6 months & 1 year sea servIce 50 41% I covering minimum 2 ships 
Pre sea course of 6 months and 6 months sea service 10 8% l --------------.--_.--t----------+--.---- --- -" 
6 months sea service. without pre sea course I 01 1% 

I I 

I year sea service covering minimum 2 ships without! 04 1 3% 
~a course ___ . _________ . _____ ---1----- ----I----

I 
----- --_ .... 

18 months sea service without pre sea course 02 1% I 
Any other proposal 18 15% I 
Total 117 96% I 
Not responded 05 4% I 

-~ 

Total 122 100% 

r--' --, .. ~ .. -.-.-..... --...... ----~-----.,----.--------------

50 -

40 -

> 
~ 30 

" :::J 
IT 

" ... 
LL 20 

10 -
I 

oL-~~~~~LL~~~~I~Iu=~~-L_· 
pI e ~ea 

cot.lrse of 
one · ... e~l 

';'f,d 1=; 
rf1onth:-:: s~a 

~r.:-J""o"'ICE' 

pfe sea pre se3 pi e sea 
COLJrs€' of 6 course of'::, cow se of G 
mOI-rrh-:; s"d mrrtl,s'?'-1-,-.. months a"d 
1 ye3l" se" se.:. 1:< montl"'1 

ser "itCe ser\i\ce ~ea 

CO "I Inc~ lmn service 
2 sl11P 
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wttl10ut pre 
sea course 

Fig. 4.4 Prc sea and on board training 
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Question 6: Sea service for graduate marine engineers 

This pCl1ains to sea service requirement of B.Tech. graduates in marine engineering. 

31 % of the participants opined that the present system of 6 months sea service for the 

B.Tech. marine engineering graduates can be continued whereas 29% felt that the sea 

service should be extended to 12 months. Please refer Table 4.6 and Fig 4.5 

Table 4.6 Sea service for graduate marine engineers 

6 months sea service 

, 9 month~ sea sen-ice 

, 12 m(lnths sea selTice 

I 1 R months sea selTice 

. j Fre_~uenc~! Percentage I 
I 38 --1-- 31'Yo --, 

I 
16 I:' 13r~,;) I 

. 35 . 29%--~ 
1.2 2% I 

12 months sea service covering minimum 2 ships 
1

)4 20(~;) I 
I -] 2% I ; I R l11(lnths sea service covering minimum 3 ships 

I -
I Any (lIbel' 4 3 ()i;) I 

=: T=-o_t~a~l ~~ __ -_-_-_-__ -_-:_ -_ -_ -_-_ -_ -_ -_ -:_ -_ -_ -:_ -_ -_ -_ -_-_ -_ -_ --t..J..I====-1_2=2=========1=-O---=-O-::-:_Y.~o_I __ j 

Sea service for B.Tech graduates 

6 montlls se;:\ 9 menU1'S sea 1:: n10nths 18 months 12mo!1tM 18 months any mllel 
ser·.'lce service sea sen/lC~ sea service sea ser ... ·jce sea service 

covering 
rmnH1lUllI 2 n~~~~~:~~ 

si1rps ships 

Fig. 4.5 Sea service for graduate marine engineers 
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Yes 
No 

Question 7 : TAR book as per senior marine engineers 

Marine engineering trainees keep a 'Training and Record Book' with them during 

their training as an official record of the training activities they undergo from time 

to timc. With reference to Table 4.7 and Fig 4,6, 74% of the senior marine 

engineers fecI that this practice should be continued. despite the fact that it may 

increase the work load of senior engineers on board. However. 20% of respondents 

say that TAR books are not necessary, given a choice. 

Table 4.7 TAR hook as per senior marine engineers 

I Freguency 
! 

Percentage I 
90 i 74% J j 

25 20% 
Any Other 7 I 6% i 

I Total 

> 
C,) 

t: 
~ 
::s 
tT 
Q) .... 

LI.. 

122 100°!.) --..J 

Relevance of training and record book 

_._-----,,--,,--------_ .. _------------_._---------

80 

130 -

-l0 

~o -

o~--~--~--~--~--~--~--~I--~--~I---I , 
yes no any otl',er 

Fig. 4.6 TAR book as per senior marine engineers 
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Question 8: Preparatory Course 

This question is about the 3 months Preparatory course, a trainee has to currently 

undergo upon completion of requisite workshop and sea service and before appearing 

for the MEO class IV Part B examination. Please see Table 4.8 and Fig 4.7. 62% of 

the respondents feel that the 3 months preparatory course shall be allowed to 

continul!. The next lower group is only 15%. recommending 2 months of preparatory 

course. This group being way behind the earlier opinion. can safely be ignored. 

Therefore. duration of Preparatory course may continue to be for 3 months. 

Tahle 4.8 Duration of preparatory course 

~. . c . - - j --- _. ----- ----!!...._-_.._- -- .. ------_. --- ._-_. -- ---. 

~4 months preparatory course 16 13% . __ . 
~J!.!!l?~ratory"'c()~~~ _. _____ i ~ 7% j --. 

I, Any other 
.., 3(Yo ., 

Total , 120 98% 
Not Responded 2 2% 

r--.-----.---.. 
i Total 122 100% 

80 -

., .. __ ._ ... -.. _ .. -....... -.-.-.... -... -.... -.--......... -.----.. -.---. ···----··-··-···· .. --·····----·····--·-1 

:::0 
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prep",r :'ItOf'~ 

COlifse 
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pre par ato rv 

course 

4-1110l1tilS 
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course 

nQ prepar·ator-y 
course 

Fig. 4.7 Duration of preparatory course 
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4.3 Survey among employers of marine engineers 

Introduction 

Life of a marine engineer at sea is physically very strenuous and at the same time 

intellectually taxing. Therefore, the perfonnance of a marine engineer is assessed 

based on several factors such as age, technical knowledge, aptitude, attitude, responsc 

to emcrgency, communication skill, leadership qualities. safety conSClOusness. 

duration of engagement, specialized training, motivation etc. The opinion of the 

employer with regard to the employability of marine engineers is felt important to 

shape up the pre sea and on hoard training of marine cngineers. 

The following questionnaire has been designcd to collect the opinion of the HRD 

managers of various shipping companies and major ship operators of the world. The 

purpose is to find out the desirable profile of a practicing marine engineer in the eyes 

of an cmployer. 

4.3.1 Questionnaire for employers 

Kindly indicate yuur answer/ COl11ments on the following questions. The answers. 

comments lllay please be given in relation to the marine engineers working in your 

organization. Your input in this respect is felt to be invaluable for improving the 

quality or Cuture marine engineers. 

I. Your name and designation 

2. Name of the cOlllpany 

3. Number of ships with the company 

4. Average number of marine engineers per ship 

5. Please indicate the desirable age brackets of junior engineers in your opinion 

018-21 022-25 026-29 o 30 and above 

6. Please indicate the desirable age bracket of chier engineer in your opinion 

o 25-3~ 035-44 045-54 055 and above 
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7. Indicate your preference of gender of engineers 

~ Male D Female OMixed crowd 

8. Please comment on the perf0l111anCe of the marine engmeers working in your 
company. 

Very poor/Poor/ Satisfactory/ Good/ Very good 

a) Physical 0 0 0 0 0 
b) Technical 0 0 0 0 0 
c) Psychological! attitude 0 0 0 0 0 
d) Social 0 0 0 0 0 
e) Response to emergency D 0 0 0 0 
f) Communication skill - oral 0 0 0 0 0 
g) Communication skill - written 0 0 0 0 0 
h) Leadership 0 0 0 0 0 

9. Marine engineer trainees fill up Training and Assessment Record Book during the 
period of their training in approved marine workshop as well as during sea 
service. Should this system be continued? 

OYes 
ONo 

10. Please indicate the order of your priority out of the following desirable qualities or . . 
a man ne engmeer 

(1.2 ....... 7) 

o Loyalty 
o Adherence to policy 
Ll Technical skill 
o Sarety consciousness 
D Team spirit 
o Discipline 
C !lard work 

11. Do you prefer marine engineers to be employed 

LJ on contract up to (l months 
o Oil continuous contract hasis 
o on permanent basis 

12. Do you require marine engineers to specialize in any type/class of vessels 

DYes 
ONo 
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13. Do you groom your engineers to take up future assignments ashore 

DYes 
ONo 

Signature & Date 

4.3.2 Conduct of survey 

All the prominent shipping companies of the world who have their offices in India 

and recruit marine engineers {i'om here were approached for their response to the 

questionnaire. Almost all of them responded. This comprises of a total of 52 HRD 

\IIanagcrs supcrinh:ndents. This is an exhaustive survey. practically census as the 52 

HRD managers/employers of marine engineers in the country constitute almost all the 

shipping companies!' ship managers operating in India. Their responses are analysed 

and recorded as hereunder. 

4.3.3 Statistical analysis of data 

Question No 1,2,3 & 4: Shipping Companies 

Table 4.9 Name of company and number of ships 

Name of the Company 

ABS Marine Services 
Advani Hotels & Resorts (India) Lld 
American President Lines (APL), Singapore 
Barber Ship Management, Cochin 
Cochin Port Trust 
Expedo Marine Services India (P) Ltd. 
Executive Ship Management Cochin 
Fleet Management Ltd. Hong Kong 
Kinship Services India Ltd 
Kinship Services Pvt Ltd 
Lakshadweep Development Corporation Ltd. 
Lots International Dubai 
Lots Shipping Limited 
Marine Management Services PVT Ltd. 
Marmugoa Port Trust 
MSC Shipping Co. (India) Ptd. Ltd., Cochin 
Orion A encies Limited,Gu'arat g 

: OMCI 
. Sealift Inc. New York 

No. of 
Ships 

8 
1 

115 
160 
6 
6 

62 
181 

3 
3 

17 
13 
13 
17 

4 tugs 
145 
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3 
48 
11 

I 

No. of 
Engineersl 

Ship 
3 
2 
7 
5 
1 
4 
5 
5 
4 
5 
3 
3 
3 
4 
2 
5 
2 
5 
4 

i 
No. of 

respondentsl 
1 Company 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 

I 1 
1 
1 

; 

Percentage 
of response 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
5.6 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

, 

1 

I 

I 
I 

[ 

! 
i 
, 



! V Ships 950 5 1 9 
The Shipping Corporation of India lid 117 5 20 38.0 
Selandia Marine Services 135 5 2 3.6 
Trans Asian Shipping Services (P) lid. 2 5 2 , 3.6 
Tradex India 4 

, 
5 1 I 19 , 

I Ullited Ocean Ship Management PIe. Ltd . 23 4 1 1.9 
Univan Ship Managemenllld 45 4 1 19 
Varun Sh ipping Co. lid 20 4 I 2 3.6 
Wallem Ship Management 305 5 ! 1 1.9 
Total : 52 100.0 

Question ~o. 5: Age hracket of junior engin ee r 

This quest ion is to arTive at the desirable age: of a junior enginc~r in the views of an 

employer. 

Table 4.10 Age bracket of junior engineer 

Age Frequency Percent 

IS - " I 
, 

(, .' 
22 - 25 43 84 ' 
26 - 29 4 R 
Total 50 9R 
Missing I 2 
Tota l SI i lOO 

Age bracket otjunior.ngineer 

Fig.4.8 Age bracket of junior engineer vs. frequency 

The des irah le age hracket of a junior engineer is given in the ahove frequency table. 

6% of the respondents say that the desirable age of a junior engineer is between 18 to 
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21 years, a majority of 84% respondents opt for age bracket of 22 to 25 years and 8%

respondents prefer age of a junior engineer to be between 26 and 29 years.

Question No. 6: Age bracket of chief engineer

This question is intended to arrive at the desirable age bracket of a chief engineer

according to the employer. Please see Table 4.11 as well as Fig 4.9 below.

Table 4.11 Age bracket of chief engineer

Age Frequency Percent

25 - :;4 ,
6.'

35 - 44 40 78
45 - 54 8 16

Total 51 100

4lJ

10

o
2~·:::4 :}5·44 4!5·~,4

Age bracket of chief euqujeet

Fig. 4.9 Age bracket of chief engineer vs. frequency

The desirable age bracket of a chief engineer is given in the above frequency table.

6% of the respondents feel that the desirable age of a chief engineer is between 25

and 34 years, 78% of the respondents prefer age between 35 and 44 and 16% of

respondents require age of a chief engineer to be around 45 to 54 years.
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Question No. 7: Preference of gender of engineer 

This question is put up to the employer to find out whether they prefer male or female 

engineers to work on board their ships. Their opinion is tabulated in Table 4.12 and 

shown graphically in Fig 4.10. 

Table 4.12 Preference of gender of marine engineer 

Gender Frequency Percent : 

Male 41 80 
Mixed crowd 10 20 
Total 51 . 100 

Preference of sex of engineer 

Fig. 4.10 Preference of gender of marine engineer 

Question :\'0. S: Quality of a marine engineer 

The quality or the lack of' it of a marine engincer. working on hoard ships as observed 

hy the cmployers are graphically dcpicted along vvitb some comments in the 

tol\m,ving fcw pages. Each respondent representing the cmployer was given an option 
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to grade the engineer in respect of the pat1icular quality ranging from very poor to 

very good in five steps. The respondents were advised to make their decisions based 

on a ten point scale. Points 0 to 2 \vas taken as 'very poor', 3 to 4 as 'poor'. 5 to 6 as 

'satisfactory", 7 to 8 as 'good' and 9 to 10 as 'very good'. For example. the physical 

performance is assessed based on his general health condition. personal endurance in 

working, absence of fatigue, ability to handle heavy machine parts, absence of 

working days lost on medical ground, each carrying two points totaling ten points. 

Following aspects are considered: 

(a) Physical 

Table 4.13 and Fig 4.11 below gIve indication about the physical performance of 

engineers. :)30'{) of the respondents say that the physical perfonllance of their engineers is 

satisfactory. 57% say that the performance is good, 8% feel that the physical performance 

is very good. 

Table 4.13 Physical performance of a marine engineer 

Grade Frequency Percent 

Satisfactory 17 "'''' JJ 

Good 29 57 
Very good 4 8 
Total 50 98 
iVlissing I 2 
Total 51 100 
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(h) Technical 

j!!I 

::0------------,."/:....·-------

20 

Sotisfactory Good \'~f)i good 

Physical 

Fig. 4.11 Physical performance of a marine engineer 

The table belmv gives some indication about the technical skill of marine engineers. 

8% of the ship owners feel that their engineers are technically poor. 37% think that 

the technical perfonnance is satisfactory, 35% say that the perfonnance is good and 

18% admit that the technical performance of their engineers is very good as seen in 

Table 4.14 and Fig 4. I 2 

The survcy shows that there is ro0111 for fUlther improvement in the technical input of 

the trainee marine engineer. This fact has also been partially evidenced in section 

-+.2._~ under question no. 3. 
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Tahle 4.14 Technical skill of a marine engineer' 

Grade 
Frequenc 

Percent 
\' 

Poor 4 8 
Satisfactory 19 38 
Good 18 35 
Very good 9 18 
Total 50 98 
Missing I ') 

Total 51 f 100 

19 
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Technical 

Fig. 4.12 Technical skill of a marine engineer 

(c) Psychological I attitude 

Table 4,15 and Fig 4.13 below give indication about the Psychological/attitude of 

marine engineers. 8% of the respondents indicate that the attitude of marine engineers 

are poor, -+7%) say that the attitude is satisfactory, 35% feel that the engineers are 

good in there attitude and 8% say that attitude wise, the marine engineers are very 

good. 

This survey result orings out a fact that attitude building of marine engineers requires 
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more emphasis during their training period. It is generally believed by the manning 

companies in shipping that it is the attitude and not the aptitude that decides the 

altitude of a marine engineer. 

Table 4.15 Attitude of a marine engineer 

Grade Frequency I percent ; 

Poor 4 I 8 , 

Satisfactory 24 47 
Good 18 35. 
Very good 4 , 8 
Total 50 98 
Missing 1 I 2 
Total 51 100 

•• 

20 

" 

" 
4 , 

0 L--r ____ ~------.-----.-~ 
Good \./try good 

Psychologicll 

Fig.4.13 Attitude of a marine engineer 

(d) Social 

The table as well as the graph below gives indication about the performance of the 

marine engineers socially. 8% of the employers feel that the marine engineer' s 

performance is poor, 49% of respondents say their performance is just satisfactory, 
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33% indicate that the perfonnance is good and only 6% say that the perfonnance is 

very good. 

This result leaves much to be desired in improvement of the social perfonnance of 

Indian marine engineers. Therefore this need is also to be taken into account during 

the training of marine engineers . However it is noteworthy to state at this juncture 

that the engineers themselves fee l that their social perfonnance is in order as 

evidenced by the question 2 of section 4.2.3. 

Table 4.16 Social behaviour of a marine engineer 

, 
Grade Frequency ! Percent 

1 
Poor 4 8 
Satisfactory 25 49 
(iood 17 33 
Very good 3 6 
Total 49 96 
Missing 2 4 
Total 51 100 

" 
, , 

Social 

Fig. 4.14 Social behaviour of a marine engineer 
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(e) Response to emergency 

Following table and graph gIve indication about how well the Indian manne 

engineers respond to emergency. 6% of the respondents state that the engineers 

perf0t111 poorly to emergency, 35% say performance is satisfactory, 43% are of the 

opinion that performance is good and 12% of the employers fecI that the performance 

is very good. 

Since more than half the employers are of the opinion that our engineers are either 

good or very good category, the training system is not necessarily be changed on this 

count. 

Table 4.17 Emergency response 

Grade Frequency Percent 

Poor 
.., 

6 -) 

Satisfactory 18 35 
Good 22 43 
Very good 6 12 
Total 49 96 
Missing 2 4 
Total 51 100 
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Fig. 4.15 Emergency response 

(1) Communication skill- oral 

Table 4.18 and Fig 4.16 below give indication about oral communication ski ll of 

marine engineers. 2% of the employers state that the oral communication skill of our 

marine engineers is very poor, 8% say engineers communication skill - oral is poor, 

4 1 % fee l communication skill is satisfactory, 39% indicate communication ski ll -

oral is good and 8% are of the opinion that the oral communication skill of our 

engineers is very good. 

It is noled that only a total of 47% of the respondents are of the opinion that our 

engineers are in the category of good or very good, it is felt that something will have 

to be done to improve the oral communication ski ll of our marine engineers. This 

requirement has already been substantiated by the response of engineers themselves 

as shown in section 4.2.3, question no. 2. 
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Tablc 4.18 Communication skill * oral 

Grade 

Very poor 
Poor 
Satisfactory 
Good 
Very good 
Total 

Frequency 

I 
4 

21 
20 
4 
50 

Percent 

2 
8 

41 

39 
8 

98 
\!lissinl! J J 
-- ---'-~---------r-' ----------
Total 51 100 

21 

-
~ 

Communication ski" - oral 

Fig. 4.16 Communication skill- oral 

(g) Communication skill - Written 

The table and graph shown below give indications about the communication skill 

(written) of engineers. 16% of the employers say that our marine engineers arc poor 

in \vritten communication. 39% feel that the communication (written) of our 

engineers is satisfactory, 3YYo say engineer-s communication (written) is good and 

8% say engineer's communication (written) is very good_ 
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As only around 41 °'0 of the employers consider our marine engineers to be in the top 

bracket of written communicative skill, it is felt that this is another area where 

attention is to he paid to improve this skill amongst our engineers. This point has 

already been corroborated in the study conducted among marine engineers 

lhcmsel vcs. 

-r::: 
::l 
O 
U 

(h) Leadership 

Table 4. 19 Communication skill - written 

Grade 

Poor 
Satisfactory 
Good 
Very good 
Total 

Yiissing p ___ ._ 

Total 

15 

lO-

~-

0-

Poor 

Frequency 

20 
/ 

g 

20 
17 
4 

49 
2 

51 

Good 

Percent 

16 
39 
..,.., 
.:U 

8 
96 
4 

100 

~ry !load 

Communication skill - written 

Fig.4.17 Communication skill - written 

Foll()wing is the finding of the author as a result of the survey of the employers with 
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regard to the leadership qualities of our marine engineers. 12% of the employers feel 

that the leadership quality of engineers is poor, 45% say leadership quality of 

engineers is satisfactory, 33% say leadership quality of engineers is good and 8% 

opine it is very good. Please refer Table 4.20 and Fig 4.18 in this respect. 

Here again, the position of the leadership quality of marine engineers, in general is 

felt to be not up to the mark. Similar finding was revealed in the study conducted 

among the marine engineers also. Therefore it is concluded that emphasis is to be 

given on the aspect of leadership training during the marine engineering training. 

Table 4.20 Leadership 

Grade Frequency ! Percent ! 
Poor 6 12 , , 
Satisfactory 23 I 45 
Good 17 33 
Very good 4 

, 
8 , 

Total 50 i 98 
Missing 1 I 2 I , 
Total 51 100 

, , 

-_. - 'I . 

211 
17 

" 

" 
, , 

Leildership 

Fig. 4.18 Leadership 
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Question No. 9: Need for filling Training and Assessment Record book 

Presently. marine engineer trainees need to fill up Training and Assessment Record 

book during their pre sea and on board training. This record book is subsequently 

countersigned by the training in charge or employer for authenticity before 

submission to the authorities in order to prove the eligibility for appearing for the 

relevant examination. 

A question was pUI to the employers of marine engineers about veracity and need of 

doing this time consuming and laborious exercise by the trainees. Please see Table 

4.21. 94°1<) of the respondents i.e .. 48 out of 51 employers feel that the marine 

engincer trainees should fill up Training and Assessment Record book during their 

training period. The balance 3 persons did not respond. 

Then:i()J'c the practice of tilling up and maintaining Training and Assessment Record 

book may be continued in future for all marine engineering trainees. 

Table 4.2 I TAR book according to employers 

Response Frequency Percent 

Favouring 48 94 
IVlissing 

, 
6 -' .. "-f---

Total 51 100 

Question No. 10: Priority of qualities 

Seven impol1ant qualities of a marine engineer are listed and the employers were 

requested to indicate their priorities in this question. This exercise is intended to give 

additional thrust for certain areas or qualitit:s of a marine engineer over those of 

others during their training. 

Following tables give an analysis of opinion about the relative desirable qualities o( 

the marine engineers: 
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(a) Loyalt~, 

Loyalty or an employee towards the employer is a desirable quality of a manne 

engineer. In the present scenario, changing the shipping companies hy the marine 

officers haye hecome quite common, particularly when a contract is signed by the 

employee each time he joins a ship. 

Table 4.22 Loyalty 

Ranking Frequency Percent 

I 6 ! 
12 

2 1 2 
3 3 6 

, , 

4 4 8 
5 7 14 
6 10 19 ! 
7 20 39 

Total 51 100 

Table 4.22 gi\'cs a profile of loyalty for class IV marine engineers. 12~/o rate loyalty 

as rank I, lO"I) rate loyalty as rank 2, 6% rate loyalty as rank 3, 8% rate loyalty as rank 

4, 14% rate loyalty as rank 5, 19% rate loyalty as rank 6 & 39% rate loyalty as rank 

7. Since 39% of'the respondent rate loyalty as rank 7, loyalty cannot be considered as 

important desirahle quality. 

(b) Adhel'cncc to policy 

:\11 ideal employec should uphold and endeavour to adhere to the policies of the 

shipping company for who111 he works. Besides, as a senior engineer. he has the 

responsihility to implement the policies of the company in his ship, This assumes 

further importance in thc light of ISM Code implementation on board \'cssel and 

ll1ai 11\('11:111((' ()!' \al id Safety \IIanagemcl1t C erti ficate. 
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Table 4.23 Adherence to policy 

Ranking Frequency Percent 

2 4 
.., 

4 8 .) 

4 ') 4 
5 7 14 
6 24 47 
7 12 l' 

--~ ,---,---- r--------- --------
Total 51 100 

Please refer Tahle -1.23. 4%> rate adherence of policy as rank I. ~% rate adherence of 

policy as r:mk 3. 4° 0 rate adherence of policy as rank 4. 14°;() rate adherence of policy 

as rank 5, -+7% rate adherence or policy as rank 6 and 23% rate adherence of policy 

as rank 7. Since 47% and 23% of the respondent rate adherence of policy as rank 6 & 

rank 7 adherence of policy cannot be considered as imp0l1ant desirable quality. 

(c) Technical skill 

Technical skill is an essential requirement of a successful mar1l1e engll1eer. The 

competence of a marine engineer is assessed and evaluated in order to issue him the 

relevant cel1ificate of competence at the appropriate level. 

Table 4.24 Technical skill 

Ranking Frequency Percent 

1 19 i 37 I 

"I 11 
I 

21 
.., 

8 16 j 

4 5 10 i 

5 4 
I 

8 
6 4 8 

Total 51 100 I , i 

As per Tahle 4.24. 37% rate technical skill as rank 1, 21 % rate technical skill as rank 

2. 1 (lfl O rale technical skill as rank 3. 10% rate technical skill as rank 4, 8% rate 

technical skill as rank 5 and W% rate technical skill as rank 6. Since 37% and 21 % or 
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the respondents rate technical skill as rank I and rank 2, technical skill can be 

considered as an imp0l1ant desirable quality. 

(d) Safety consciousness 

Safety consciousness is another important attribute of a marine engineer. Therefore a 

marine en~ineer is given training to look after safety of life at sea, safety of ship and 

safety oj' cargo on board, strictly in that order. This will also fulfill one of the two 

major objectives of International Maritime Organisation viz .. 'Safe shipping and 

clean seas'. 

Tahle 4.25 Safety Consciousness 

Ranking Frequency Percent 

14 27 
2 18 35 , 

5 10 -' 
4 8 16 
5 3 6 
6 2 
7 ") 4 

f-------
Total 51 lOO 

Table 4.25 shows that 27~/o rate safety conscIOusness as rank I, 35% rate safety 

consciousness as rank 2, 10% rate safety consciousness as rank 3, 16% rate safety 

consciousness as rank 4, 6% rate safety consciousness as ran k 5. 2%) rate safety 

consciousness as rank 6 and 4% rate safety consciousness as rank 7. Since 27% and 

35% of the respondent rate safety consciousness as rank 1 and rank 2 respectively. 

safety consciousness can be considered as an important desirahle quality. 

(e) Team spirit 

Team \\'ork is of utmost importance on board ships for smooth operation. This 

principie is also enshrined in the ISM Code and its implementation on board. 
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Table 4.26 Team spirit 

Ranking Frequency Percent 
I 

I 4 
, 

8 
2 6 12 .. 10 19 .:l 

4 6 12 
5 11 21 
6 7 i 14 
7 7 14 

Total 51 100 

rka~l' refer Tnbk -1.1.6. ROi, rate team spirit as rank I, 12(~'o rate team spirit as rank 2. 

1 <)()o rah? kam spirit as rank 3, 12% rate team spirit as rank 4. 21 % rate team spirit 

as rank 5. 14~o ratl.' team spirit rank 6 and 14% rate team spirit as rank 7. Since 

rating l'nr Il.'al11 spirit is rather equally distributed. it can be considered as a desirable 

quality. 

(f) Discipline 

Only a disciplined team of engineers can maintain and operate a ship satisfactorily. 

This quality of a marine engineer is ingrained in him mostly during the pre sea 

training. 

Table 4.27 Discipline 

Ranking Frequency Percent 

I 
., 

6 .' 
7 7 I" -' ., 

9 18 .' 
4 17 

.,., -, -' 
5 9 ; 18 

; 

6 7 4 
7 4 8 

Total 51 100 

As per Table 4.27. 60.;;) respondents rate discipline as rank I. 136% rate discipline as 

rank 2, [R% rate discipline as rank 3, 33% rate discipline as rank 4, 18% rate 

discipline as rank 5, 4% rate discipline as rank 6 and 8% rate discipline as rank 7. 
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Since rating for discipline is rather equally distrihuted, it is also to be considered as a 

desirahle quality. 

(g) Hard work 

Despite automation and sophistication on board vessels, hard work of engineers to 

keep the ship going is a truth; particularly so in tiding over an emergency on board, 

such as fire, flooding, grounding, collisions, oil spillage or man overboard. 

Table 4.28 Hard work 

Ranking Frequency Percent 

1 0 0 , 

2 0 
, 

12 
., 

11 22 .) 

4 8 16 
5 9 17 
() R 16 
i 9 17 I -- ------ t--- ----------

Total 51 lOO 

Rcll:rring 10 Tank -l-.2X, it is seen that 12(~o rate hard work as rank 2. 22% rate hard 

\\ork ~lS rank 3_ I (In.;) rate hard work as r:mk -+. 17(~o rate hard 'work as rank 5. 16°'0 

rate hard work as rank 6 and 17<>;0 rate hard work as rank 7. Since the rating for this is 

more or less equally distributed, hard work may be considered as a desirahle quality. 

Question No.II: PI"efcrence of employment of a marine engineer 

:vtarine engineers arc nowadays engaged hy the ship owners/managers on contract 

basis. The~' arc paid only during their period of engagement. The contract period is 

mutually agreed by the palties. In some cases this contract engagement could be on a 

continuous basis in the sense that the same engineer will be engaged by the same ship 

owners. However. few companies are appointing their employees on a pennanent 

basis with Cully paid earned leave in hetween engagement. 
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Table 4.29 Preference of employment 

Engagement Frequency Percent 

On contract up to 6 months 
.., 

6 
; 

-' 
On continuous contract basis 14 27 
On ~cnnanent basis 34 67 
Total 51 100 

As seen in Table 4.29 above, 6% prefer marine engineer to be employed up to (1 

months. 27~/o prefer marine engineer to be on continuous contract basis and 67% 

prefer on permanent basis. 

Question No. 12: Preference of a marine engineer to specialise in any class of 
vessels 

Some companies prefer their engineers to specialise in certain type of ships of their 

fleet so as to fully utilize the expertise of their engineers. Table 4.30 below shows 

that majority of the employers want their engineers to specialise in certain classes or 
ships. 

Table 4.30 Specialisation 

Specialisation Frequency Percent 

Yes 34 67 
No 15 29 
T olal 49 96 
Missing 2 4 
Total 51 100 

Question 'io. 13: Grooming of a madne engineer 

Some cmployees give occasional training to their sea gomg engmeers m order to 

groom them for taking up shore assignments in future. According to Table 4.31. 73<>c) 

of employers \vould like to groom thcir marine engineers for future shore jobs. 
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Table 4.31 Grooming of a marine engineer 

Grooming Frequency Percent 

Yes 37 73 
No 12 23 
Total 49 ! 96 
:v1issing ') 4 ---_ .. 
Total 51 100 

4.4 Survey of personality traits of class IV marine engineers 

Introduction: 
The following SIX personality traits of class IV manne engmeers are assessed 

numerically using established instruments adapted by RohhillS, S P and Jlldge, Lt .13+J 

(i) Self Esteem: Self esteem is a measure of the individual's degree of liking or 

disliking for himself People differ in the degree to which they like or dislike 

themselves. A number of studies confinn that high self esteemed people are 

more satisfied with their jobs than low esteemed people. The qualitative and 

quantitative estimation of self esteem of Class IV marine engineer has been 

done as per the scale developed by Eag~v, A.H to measure self esteem over a 

scale from 0 to I 00. [~SJ 

(ii) Learning style: Learning style is a relatively pennanent change in behaviour 

that occurs as a result or experience. Learning style of class IV marine engineers 

is evaluated as per scale of Kahn. WA. ('3~J 

(iii) Decision making: Decision is making of choices from among two or more 

alternatives. Every decision reqUires interpretation and evaluation of 

information. Data received from multiple sources and its needs are to be 

procl'ssed ,md inte1l1reted. Decision making capability of class IV marine 

engineers is measured on personality scale developed by Hellriegel. D. [37J 

(i\) I\Ioti\'ation: Vlotivaliol1 is the willingness to excI1 high levels of efrOl1 towards 

acilin'cmenl or organisational goals. conditioned by one' s ability to satisfy 



, '. "r , ~. ',' '\--

(\) Teamwork: Teams have hecome an essential part in the 

maintenance of ship' s machinery. The output of the group in perfonning a task 

on hoard ships could be greater than the sum or individual outputs. Teams 

typically outperform indi\'iduals \vhen the tasks being done require multiple 

skills. judgment and experience, Team work quality is measured using the scale 

of £1'01IS, NJ and ./Oi l'is , PA. [39] 
(vi) Listening self-inventory: Listening skill is considered to be an important 

desirable personality trait for a marine engineer, particularly class IV engineer. 

Listening se! f-inventory is estimated as per scale of Glel/I/. 1:.:. C and Po od. E. A. [40J 

The career succcSs score or the marine engineers has been assessed separately using 

an empirical formula. Quantitative and qualitati\'c assessment of each of the aho\'c 

have heen achieved from the responses to the questionnaires, designed specifically to 

arrive at the personality traits and the career success of class IV marine engineer. ~ I 

certilicatcd class IV marine engineers from Cochin and 20 ft'om Mumbai, all in 

possession of certificate of competency as MEO class IV (Motor) participated in this 

surVl:y. 

The following six standard qucstionnairt;s adapted by Ronhins. S. P and Jlldge. ToJ 

to measun; the cOITesponding personatity traits and a seventh questionnaire for 

assessment of career success have heen used for the survey, 

4.4.1 Questionnaire on self-esteem 

Instructions: Ans'A'er each of the following questions honestly. Next to each question 
\vri te I, 2, 3,4. or 5 depending on which answer hest describes you. 

I Vcryoften 
2 Fairly often· 
3 Sometimes 
4 Once in a great while 
5 Practical] y nc\er 

99 



I. How often do you have the feeling that there is nothing that you can do well?
2. When you talk in front of a class or group of people your own age, how often

do you feel worried or afraid"
3. How often do you feel that you have handled yourself well at a social

gathering?
4. How often do you have the feeling that you can do everything well?
5. How often are you comfortable when starting a conversation with people you

don't know"
6. How often do you feel self-conscious"
7. How often do you feel that you are a successful person"
8. How often are you troubled with shyness?
9. How often do you feel inferior to most people you know"
10. How often do you feel that you are a worthless individual?
I 1. How often do you feel confident that your success in your future job or career

is assured?
12. How often do you feel sure of yourself when among strangers"
13. How often do you feel confident that some day people will look up to you and

respect you?
14. In general, how often do you feel confident about your abilities"
IS. How often do you worry about how well you get along with other people?
16. How often do you feel that you dislike yourself?
17. How often do you feel so discouraged with yourself that you wonder whether

anything is worthwhile?
18. How often do you worry about whether other people like to be with you?
19. When you talk in front of a class or a group of people of your own age, how

often are you pleased with your performance?
20. How often do you feel sure of yourself when you speak in a class discussion?

4.4.2 Questionnaire on learning style

What's your learning style" For each of the following, circle the number that is most
true for you.

I. Whcn I learn a subject, I like to learn the theory first and then work on concrete
applications; or do you prefer to work on concrete applications first and then learn the
theory behind what you have done?

I
Theory first

2 3 4 5
Applications first

2. When 1 learn a subject, I like to get the "big picture" first and then learn specific
details; I like to see how what I am learning relates to what 1 have already learned; or
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do you prefer to learn the details first and then see how they are related to material 
you already know or have learned? 

2 4 
Big picture first 

3. I expect study group members to use group time to: 

5 
Details first 

(I) teach each other the "nitty-gritty" details and review problems: 
(2) ask each other questions to prepare for an exam; or 
(3) do everything that is necessary . 

2 
., 
.J 

4. In drav..·ing conclusions ahout a problem or case, I first seek facts and hard data 
before reaching a conclusion; or do you reach a conclusion and then seek facts that 
support your idea? 

2 
Data then conclusions 

., 

.J 4 5 
Conclusions then data 

5. In drawing conclusions about a problem or case, I prefer to seek additional options 
and to postpone decision making as long as possible; or do you prefer to seck closure 
early land make a decision? 

2 
Seek additional options 

3 4 5 
Seek early closure 

6. When I learn a subject I am satisfied to know the what of the subject; or do you 
also want to know the why of things? 

1 2 
What only 

., 
.) 4 5 

What and why 

7. When confronted with a di ffieult task, I a111 wi \ling to spend whatever time it takes 
to comprehend it: or do you set time limits, and if you haven't mastered the material 
you go on to another subject? 

2 
Whatever time it takes 

4 5 
Set time limits 

S. In order for me to know a subject I must have "hands-on" experience. 
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.., 
-' 4 5 

Must hClve hands on Hands on unnecessary 

9. \Vhen I learn Cl subject, I prefer that the instructor lays out material in a logical 
Cashion: or do you prefer not to be told everything so that you have the opportunity to 
discover the ideas tor yourself? 

3 4 5 
V/ant it all laid out Want opportunity for discovery 

10. When I work in a team, how important is group harn10ny to me? It is: 
( 1) somewhat important; 
(2) imp0l1ant; or 
(3) \"Cry important. 

2 3 

11. How true of you is the following quotation: "1 hear and I forget: I see and I 
rememher: 1 do and then I learn"'? 

2 
.., 
-' 4 

Vcrvaccurate Not accurate at all 

12. Who, or what, is your most important learning resource? 
( I) The instructor; 
(2) The book: or 
(3) Fellow students. 

2 3 

13. Is learning primarily an intellectual or a social activity? 
123 

Intellectual Social 
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4.4.3 Questionnaire on decision making 

Part I 
Circle the response that comes closest to how you usually feel or act. There is no right 
or wrong response to any of these items. 

I am more careful about 
a) people's feelings b) their rights 

I usually gd along better with 
a) il11aginati\'l~ people b) realistic people 

It is :.l highl:r -.;omplimcnt to he called 
a) a person of real feeling b) a consistently reasonable person 

In doing something \vith otber people, it appeals more to me 
a) to do it in the accepted way b) to invent a way of my own 

I get more annoyed at 
a) fancy theories h) people who do not like theories 

It is a higher praise to call someone 
a) a person of vision b) a person of common sense 

I more often let 
a) my heart rule my head b) my head rule my heart 

I think it is a \vorsc fault 
a) to show too much warmth b) to be unsympathetic 

If I were a teacher, [ would rather teach 
a) courses involving theory h) factual courses 

Part 11 
Which word in the following pairs appeals to you more'? Circle a or b. 

a. Compassion h. Foresight 
a. Justice b. Mercy 
a. Production b. Design 
a. Gentle b. Finn 
a. Uncritical b. Critical 
a. Literal b. Figurative 
a. Imaginative b. Matter-of-fact 
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4.4.4 Questionnaire on motivation 

Circle the number that most closely agrees with how you feel. Consider your answers 
in the context of your current job or past work experience. 

Strongly Strongly 
Disagree Agree 

I. I try very hard to improve on my past performance 1 2 
.., 

4 5 j 

at workistudies. 
2. I enjoy compctition and winning. ') .., 

4 5 j 

.., 
I often find mysclf talking to those around me 2 

.., 
4 5 j. .) 

about non work matters. 
4. I enjoy a difficult challenge. 2 3 4 5 
5. I enjoy being in charge. 2 3 4 5 
o. I want to be liked by others. 2 3 4 5 
7. I want to know how I am progressing as I 2 3 4 5 

complete tasks. 
S. I conCront people who do things I disagree with. 2 

.., 
4 5 j 

9. I knd tp build close relationships with co- 2 
.., 

4 5 j 

\\ (lrkcrsfcllc)\\ students. 
10. ! enjoy setting and achic\'ing realistic goals. ') .., 

4 5 ., 
I I. I enjoy inl1ucncing other people to get my v.'ay. :2 3 4 5 
12. I enjoy belonging to groups and organizations. ') .., 

4 5 ., 
1:;. I cnjoy the satisfaction of completing a difficult 2 

.., 
4 5 ., 

task. 
14. I often \Nork to gain morc control over the 2 

.., 
4 5 .' 

evcnts around me. 
15. I enjoy working \vith others more than working 2 

.., 
4 5 j 

alone. 

4.4.5 Questionnaire on team work 

Most of us have written a tenn paper. Some have been individual assignments i.e., 
the instructor expected each student to hand in a separate paper and your grade was 
determined solely hy your own effort and contribution. But sometimes instructors 
assign group term papers, where students must work together on the project and share 
in the grade. 

Think hack to a recent experience in doing a group term paper. Now enVIsion 
yourself at ahout the halC~iay point in the completion of that group assignment. 
Using your mind-set at this half\\'ay point, ans\vcr the ColJO\ving 20 questions. This 
questionnaire measures your feel ings about that work group. 
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AGREE DrSAGREE 
I want to remain a member of this group. 
I like my group. 
I look forward to coming to the group. 
I don't cart: what happens in this group. 
I feel involved in what is happening in my group. 
If} could drop out of the group now, I would. 
I dread coming to this group. 
I weish it were possible for the group to; end now. 
I am dissatisfied with the group. 
If it were possible to move to another group at this 
time. I would. 
I feel included in the group. 
In spite of individual differences, a feeling of 
unity exists in my group. 
Compared to other groups, I feel my group is 
better than most. 
I do not fee! a part of the group's activities. 
I feel it would make a difference to the group if I 
were not here. 
1fT were told my group would not meet today. I 
feel bad. 

I 2 3 4 5 6 7 8 9 
123 4 567 8 9 

234 5 6 7 8 9 
234 5 6 7 8 9 
234 567 8 9 
2 3 4 5 6 7 8 9 
2 3 4 5 6 7 8 9 
2 3 4 5 6 7 8 9 
2 3 4 5 6 7 8 9 
2 3 4 5 6 7 8 9 

234 5 6 7 8 9 
2 3 4 5 6 7 8 9 

234 5 6 7 8 9 

234 5 6 7 8 9 
2 345 6 7 8 9 

456 7 8 9 

I feel distant from the group. 2 3 4 5 6 7 8 9 
It makes a difference to me how this group turns out.! 2 3 4 5 6 7 8 9 
I feel my absence would not matter to the group. I 2 3 4 5 6 7 8 9 
I would not feel bad if I had to miss a meeting of 1 2 3 4 5 6 7 8 9 
this group. 

4.4.6 Questionnaire on listening self-inventory 

Go through this 15-item questionnaire twice. The first time, mark the 'yes' or 'no' 
hox next to each question. Mark as tlLlthfully as you can in light of your behaviour in 
recent meetings or gatherings you attended. The second time. mark a plus (+) next to 
your answer if you are satisfied with that answer. or a minus (-) next to the answer if 
you \\ish you could han: ans\vered that question differently. 

I frequently attt:mpt to listen to several conversations at the 
same lime. 
I like people to give me only the facts and then let me make my 
own interpretations. 
I sometimes pretend to pay attention to people. 
I consider myself a good judge of nonverbal communications. 
I usually knO\\( what another person is going to say before he or 
she says it. 
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I usually end conversations that don't interest me by diverting 
my attention from the speaker. 
I frequently nod, frown. or whatever to let the speaker know 
how I feel about what he or she is saying. 
I usually respond immediately when someone has finished 
talking. 
I evaluate \vhat is being said \vhile it is being said. 
I usually fonnulate a response while the other person is still 
talking. 
The speaker's deli\wy style frequently keeps me from listening 
to content. 
I usually ask people to clarify what they have said rather than 
guess at the meaning. 
I make a concerted effort to understand other people's point of 
view. 
I frequently hear what I expect to hear rather than what is said. 
Most people feel that I have understood their point of view when 
we disagree. 

4.4.7 Questionnaire on career success 

I. Age bracket at the time of passing MEO class TV 
22 - 23 24 - 25 26 - 27 28 - 29 29- 30 

2. Technical and Communication Skil1: Written 
No. of subjects cleared 
(MEO class TV) 1 st attempt 2nd 3rd 4th 
in "Vritten Examination 

., 
Technical and Communication Skill: Oral ;). 

No. of functions cleared 
(MEO class IV) 1 st attempt 2nd 3rd 4th 
in Oral Examination 

4. Additional qualifications other than Basic Engineering Degree 

M.Tech i MBA ' Other related qualifications including 
value added courses 

.5. MJrital status Single' Married 

~all1C : 

Pholle : 
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4.4.8 Conduct of survey 

For the study of correlation of personality traits to career success of a class IV marine 

engineer, survey has been conducted among class IV marine engineers who have 

signed off and got down from merchant navy ships for the purpose of appearing for 

MEO class II examinations which is the next higher certificate of competency for a 

class IV engineer. 31 class IV marine engineers ti'om Cochin and 20 class IV marine 

engineers from Mumbai \\:ho are in possession of MEO class IV (Motor) celtificate 

arc approached for data collection. Data has been colkcted whilst they were 

undergoing mandatory preparatory course at the approved maritime training 

institutes. in order to appear for \1EO class [J examination, which is conducted every 

month in India in Mumbai. Kolkata. Chennai and Cochin. Population appearing for 

the said examination per 1110nth in India is estimated as follows. 

Seats a\'ailable in MMD Mumbai per month 

Seats a\ailable in MMD Kolkata per month 

Seats a\ailable in MMD Chennai per month 

Seats a\'ailable at MMD Cochin per month 

Total seats per month 

120 

60 

60 

15 

255 

Out of the above, a part of the population of 51 samples is drawn. This is a random 

selection of samples on account of the following features. 

(i) One cannot predict as to who is going to sign off from ships for the purpose of 

appearing for the examination and when. Although the samples are collected from 

two cities i.e .. Cochin and Mumhai, the respondents happen to be from different 

training establishments in marine engineering and hailing from different states of 

the country. 
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(ii) Out of those who signed off, one cannot predict that all those who sign off from 

ship will register for the examination. 

(iii) One may not get seat for the preparatory course or MEO class II examination. 

(iv) Probability of being absent from examination or missing preparatory course. 

AI! the above chance of occurrences makes the samples a random selection and it 

represents a cross section ofthe population under study. 

4.4.9 Statistical analysis of data 

The data collected from the responses of the seven questionnaires 4.4.1 to 4.4.7 are 

assessed. ckcoded. enumerated and tabulated and are given as Table 4.32. 
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In order to investigate the possible relationship between various personality traits and 

career success of class IV marine engineer, following parameters are used in general. 

Karl Pcarson Coefficient of correlation 

Karl Pearson Coefficient of cOITelation (r) is measured to check the presence of linear 

relationship between two variables, x and y. The mathematical fonnula for computing 

r IS: 

n ~xy ,- ex) (~y) 
I' -, 

(4.2) 

\\'here 11 is tile llumher or pairs (If data. 

The value of r is such that -I .s: r.s: + I. The + and - signs are used for positive linear 

correlations and negative linear correlations, respectively. ILr and y have a strong 

positive linear correlation. r is close to + I. An r value of exactly + I indicates a 

perfect positive fit. Positive values indicate a relationship between x and _v variables 

such that as values for.\' increases, values for y also increase. If\' and_v have a strong 

negative linear correlation. r is close to -I. An r value or exactly -1 indicates a 

perfect negative fit. Negative values indicate a relationship between x and y such 

that as values for ,r increase, values for r decrease. If there is no linear cOITelation or a 

weak linear correlation. r is close to O. A value near zero means that there is a 

random. nonlinear relationship between the two variables. Note that,. is a 

di11lensionkss quantity: that is, it does not depend on the units employed. A pert'ect 

correlation of j I occurs only when the data points all lie exactly on a straight line. 

I r,. --" ~ 1. the slope of this line is positive. If,. "'- - L the slope of this line is negative. A 

correlation greater than 0.3 is considered to be reasonably strong in the present study_ 

whereas a con-elation less than 0.3 is treated as 1IW/k. [ 41J 
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Significance level 

The degree of reliability relates to the concept of significance level. The significance 

level refers to how likely it is that an error would be made. Psychologists generally 

accept a 5 percent error rate as reasonable. In order to decide whether differences arc 

reliable. psychologists conduct statistical tests that provide a measure of confidence in 

their conclusions. 

The relationship is considered significant if the value is less than 0.05. The smaller 

the significance level, the more significant the relationship. Berman, SM. [+2.J 
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5.1 General 

CHAPTER 5 

INTERPRETATION OF SURVEY RESULTS 

The data col1ected out of the survey conducted amongst the senior marine engineers, 

employers of marine engineers and class IV marine engineers have been tabulated in 

the previous chapter. From the responses of the participants of' the random survey, 

some important ohservations are noted in order to make necessary changes in the 

cun'iculum of marine engineer's education and training. 

5.2 Obseryation of senior marine engineers 

Question I: Number of junior engineers on board 

Most of the ships have only one junior engineer on board the ship. 

Question 2: Performance of marine engineer 

Referring to Fig 4.1. it is seen that the performance graph of class IV marine engineer 

hovcrs between 2 and 3, indicating that the performance, although satisfactory, is not 

good enough. Leadership and attitude an.: ranked the lowest. followed by response to 

emergency and oral communicative skill. All factors below the level of weighted 

average of 2.5 will have to be attended to during training of class IV marine 

engineers. A ne\V topic by name soft skills has been, therefore. added to the course 

subject under competence 5 as serial no. 5.4. Table 5.7. 

Question 3: Additional technical input 

A good majority or senior marine engineers wants junior engineers to be trained more 

in 0\ erhauling cxcrcise or machines. pncumatics. hydraulics and electrical work. 

Course subjects arc accordingly modi tied to include these topics under competence 6. 

8 and 9 as serial no. 6.3, 8.6 and 9.1 of Table 5.7. 
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Question 4: Topics in the syllabus 

Please rekr Table -l.4 and Figure 4.~. More than 50% at" the senior marine engineers 

feel that topics of cargo handling system, design of marine systems, commercial 

shipping, marine insurance, vibration and public speaking are also to be included in 

the curriculum. These too have been added under competence 5, 6, II and 15 as serial 

no. 5.4.0.5.6.0. 11.8 and J 5.4 of Ta hIe 5.7. 

Question 5: Pre sea and sea service 

Fig 4.4 clearly shows that senior engineers favour pre sea course of six months and 

thereafter sea scnice of one year co\'ering two ships. 41 (~'o of the senior marine 

engineers arc of this view. All 15 compctences as per IMO' s STeW Code could still 

he co\'ered satisfactorily even in case of introduction of this modification. It is to be 

noted that graduate mechanical engineers are the ones undergoing pre sea course 

presently. One year training in workshop is v,;idely felt to be on the higher side for a 

mechanical engineer. On the other hand, six months sea sen'ice before class IV 

examination is felt to be not adequate for them. Nearly this much time is required for 

a fresh engineer to gel familiarized with his first ship. Therefore. this period could he 

extended to one year as opined by the senior marine engineers. GME workshop 

training and sea service course subjects and hours of training are accordingly revised 

within the framework of the provisions of STCW convention and STCW code and at 

the same time, incorporating the inputs of senior marine engineers. Proposed pattern 

of' six months GME workshop training is given as Table 5.7 and proposed pattem of 

one year on board training is given as Tahle 5.8. Changes of omissions and inse11ions 

are made distinguishable in these tables by using bold italics. 

Question 6: Sea service of B.Tech. marine engineers 

Fig 4.5 indicates that the present system of sea service for graduates in manne 

engineering prior to MEO class IV examination can continue. The reasoning for this 

is that the marine engineering graduates are. already exposed to ship-in-campus 

training and/or engine room simulators or some fonn of afloat training, so they do not 

require one year sea service as proposed for graduate mechanical engineers. 
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Question 7: TAR book 

As is ohvioLlS from Table 4.7 and Fig 4.6. a good majority of senior marine engineers 

helieve that the system of maintenance of TAR books by engineering cadets should 

be continu(:ci. 

Question ~: PI"eparatory course 

62% 01' the respondents are of the opinion that the present system of 3 months 

mandatory preparatory course before appearing for MEO class IV examination is to 

be continued. This is clear from Fig 4,7. This course has been done 3\Vay with as of 

np\\,. rather its mandatory nature has been dropped and course is made optional with a 

result that most of the aspiring class IV marine engineers arc hesitant to do this 

course, with disastrous results in class IV examination. Hence, this course has to be 

made mandatory as was the case earl icr. This view is evidently supported hy the 

rcsul ts of the survey, 

5.3 Observations of employers of marine engineer 

Qucstion I. 2, 3 & 4: Employers and company details 

They deal with the particulars of the employer and the shipping company including 

the number of ships owned hy the company and the number or marine engineers on 

each ship, 

Question 5: Age bracket of junior engineer 

Table 4.10 and Fig 4.8 indicate the ideal age bracket of junior marine engineer as 22 

to 25 years. Therefore, the appropriate age of a junior engineer is considered to be 

between 22 and 25 years, In the present training scenario of marine engineers in 

India, it is observed that the important and popular channels for producing marine 

engineers as depicted by Flow Diagram 1 of Annex I, a junior engineer in nonmtl 

case wi 11 be in the age bracket of 22 to 25 and therefore, confonns to the industry 

requirements. 
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Question 6: Age bracket of chief engineer 

Three age brackets of chief engineers at sea with the desirability in the opinion of 

employers are depicted in Table 4.11 and Fig 4.9. It is seen that 35 to 44 years of age 

bracket is preferred by 78% of the respondents. This age bracket more or less fits into 

the existing scheme of training and certification of marine engineers as illustrated 

below. 

A junior engineer has to put in sailing period of 6 months. 12 months and 18 months 

in order 10 becomt: eligible to appear for the certificate of compdency of MEO class 

IV . ...:b:,;s 11 and ...:IClss I n:spectivcly ~md subsequently attain the le\'el of a chief 

cnginecr. Besides. he has to spend time to attend the requisite mandatory preparatory 

course before the examinations. For example. on fulfillment of the sea time, 4 months 

of preparatory course in an approved training establishment including a simulator 

course is a mandatory requirement before onc can appear for MEO class [I 

examination. Similarly, a two months preparatory course in an approved institution is 

necessary before one can appear for MEO class I examination. Personal study and 

preparation. if any. for the respective examinations will be in addition to what is 

mentioned above. Therefore. if the ideal age of a junior engineer is 22 years 

according to the industry requirements, then the engineer is likely to be more than 30 

years by the lime he completes his celtification. He may have to wait for about 3 

years before he can be promoted as the chief engineer of the ship. This period could 

also be utilized in piece meal, if felt necessary, for personal and social requirements 

such as wedding. domestic needs ete. Time is also required for undergoing 

specialized training to work on relevant type of ships as required by the shipping 

company. It is concluded that there exists an offset oC few years of chier engineer's 

age bracket vis-a-vis the present training system in India. However, it still meets the 

industry requirements to a greal extent. 

Question 7: Gender of engineers 

Preference of the employers with regard to male and female engineers on board their 

ships is assessed by a suitable question and observation is retlected in Table 4.12 and 

Fig4.IO. 
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80% of the respondents prefer male engineers, while 20% opine for mixed crowd of 

engineers for their ships. Although IMO and various maritime administrations the 

world over have taken steps to encourage women to go to sea, it is observed that the 

ship owners and ship operators and the shipping industry in general, in India, are still 

very conservative in their outlook in employing only male members on board their 

ships. They really consider females as 'weaker sections' and therefore, unfit to be at 

sea. This feeling is largely reflected in the present survey too. 

In India, only a minuscule percentage of women are venturing out to sea even these 

days. Therefore, our training of marine engineers in the country is fully in accordance 

with the industry requirements in this regard. 

Que-stion 8(a): Physical 

The physical performance of Indian junior marine engineer was assessed and found 

that more than hal f the respondents opine the physical perfon11ance to be good. Please 

sce Tahle 4.13 and Fig 4.11. 

It may be pCl1inent to mention here that the marine engineering students in India arc 

suhjected to a l11edical ex.amination at the entry level as per M.S. (Medical 

l.\l\1l11nation 01' Seafarers) Rules ':WOO to make sure that the candidates arc medically 

fit to undergo the rigors of training as \vcll as to be at sea. Thus it may he infelTed that 

the contra! at entry level has hrought the desired results at the operational level of 

engineers. Therefore the existing medical examination and screening at the entry level 

may be maintained as such in future too. 

Question 8(b): Te-chnical 

Table 4.14 and Fig 4.12 show that there is scope for improvement of technical skill of 

a junior marine engineer which was cOIToborated hy the survey conducted amongst 

senior marine engineers too. Course subjects have heen increased under compctenccs 

O. 8, 9 and I 1 in vie''\" of this finding. Additions to the suhjects have been shmvn in 

bold italics under each of the competencies in Table 5.7. 
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Question 8(c): Attitude 

Grading of attitude given to the junior engineers is largely helow the level of good as 

seen in Tahle 4. [5 and Fig 4. I 3. Need to improvc the attitude of junior engineer \vas 

felt in the earlier survey too. Please sec section 4.2.3 under Question no. 2. 

Accordingly [8 hours of additional training under the heading of 'soft skills' as 

competence 5 of Table 5.7 has been introduced in the course. 

Question 8(d): Social 

As per Table 4.16 and Fig 4.14, the employers of marine engineers feel the social 

standard of' junior engineers requires improvement but as per section 4.2.3, Question 

no. 2. the senior marine engineers feel that social quality of junior engineers is in 

order and up to the mark. 

Question 8(e): Response to emergency 

With reference to Tablc 4.17 and Fig 4.15, response to cmergency of manne 

engineers falls either in • good' or . very good' category. Therefore, no change in the 

training pattern is now necessary with regard to the subject of response to emergency. 

Question 8(t): Communication skills - Oral 

Table 4.18 and Fig 4.16 reaftirnl the earlier finding under section 4.2.3, Question no. 

2 that the communication skill of Junior engineers requires improvement. As 

mentioned earlier, the new topic 'soft skills' added to thc course suhject under 

competence 5 of Table 5.7 shall take care of this need in training of marine engineers. 

Question 8(g): Communication skills - \Vritten 

Table 4.19 and Fit'- 4. I 7 show that written communicative skill of junior engineers 

needs further thrust during their training. 'Sot! skills' added to the course subject 

under competence :'\ of Tahle 5.7 shall take care of this requirement also. Besides. 

fultillment of written assignments and other exercises including TAR book is also 

meant to improve the \vrittcn communication. 

Question 8(h): Leadership 

The need to impart leadership training to the marine engineers is felt necessary on a 
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careful scrutiny of Table 4.20 and Fig 4.18. Similar observation was made on analysis 

of Fig 4.1 also vihere leadership quality has the lowest rating. Therefore, it is 

imperative that leadership training is imparted during marine engineering training. 

This is taken care of in 'soft skills' under competence 5 ofTablc 5.7. 

Question 9: TAR hook 

The need to fill up the Training and Assessment Record book during pre sea and sea 

service bel()re appearing t(W class IV examination was reiterated during this survey. 

apart from the survey conducted earlier among the senior marine engineers. As seen 

in Table 4.21. vast majority of employers support the view of maintaining the TAR 

hook hy the trainees. Therefore this practice may be continued. 

Question 10: Priority of qualities 

Seven important qualities of a marine engineer was rated in the order of their 

pret'crence by the respondents in this survey under Question 10. The analysis of their 

priority shows that the follov.;ing are desirahle qualities of a marine engineer: 

• Technical skill 

• Safety consciousness 

• Team spirit 

• Discipline 

• Hard work 

Question It: Employment of a marine engineer 

Table 4.29 shows the preference of employers to appoint the marine engineers with 

regard to the tenns of appointment. Although pennanent employment at sea is not in 

vogue these days, the employers actually want their engineers to be on the permanent 

pay roll and not on contract basis. 

Question 12: Specialisation of marine engineers 

Shipping companies would like to have their engineers specialized in different t)ves 

of ships such as tankers. chemical or gas carriers etc. Table 4.30 shows that 67% of 

employers would prefer specialisation oC their engineers to man their t1eet of ships. 
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Question 13: Grooming of marine engineers 

\\'hik sen'ing at sea. marine engineers have to be simultaneously groomed for taking 

up shore jobs such as superintendents. surveyors etc. As per Table 4.31, 73% of 

employers wish to groom their engineers for future assignments ashore. 

5.4 Interpretation of performance of marine engineers 

The performance of marine engineers as assessed from the data collected from the 

employers of marine engineers is summarised as under. 

Table 5.1 Performance of marine engineers according to employers 

Let Xl to x, be the score cOlTesponding to 'very poor' to 'very good' respectively. Let 

WI to W5 be the number of respondents corresponding to the abm'e grades. 

~ \VI Xi 

Then. the weighted average score == ............ (5.1) 

I \Vi 

The factors with score above 3 (weighted average score) can be taken as satisfactory 

Weighted average score of the performance of the marine engineers are given in the 

above table. Corresponding graph are drawn using the score. Graph rates physical 

performance of the marine engineer high compared to others. 

From the table it is observed that the perfonnance of marine engineers is satisfactory. 

However the communication skill - written has scored the least. Another area \vherc 

the marine engineers are relatively weak is the technical skill. 
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Performance of Marine Engineers 
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Fig. S. l Performance of marine engineers according to employers 

Relative quality of a marine engineer 

The des irable qualities of marine engineers as assessed from the data collected from 

the employers of marine engineers are summarised as under. 

Table 5.2 Relative quality of a marine engineer 

Desirable 
Rank Rank Rank Rank Rank Rank Rank Total 

Weighted 

Qualities 
1 2 3 4 5 • 7 

Score 
Average 

, - 7 , -. x,-5 , -4 , .-3 , - 2 , - I Score 

Loya lty 6 1 3 4 7 10 20 140 2.7 
Adherence of 
policy 2 0 4 2 7 24 12 123 2.4 
h'echnical skill 19 11 R 5 4 4 0 279 5. 5 
Safety 
onsclOusness 14 18 5 8 3 1 2 276 5.4 

h-eam spirit 4 6 10 6 11 7 7 192 3. 8 

lDiscipline 3 7 9 17 9 2 4 211 4. 1 

lHard work 0 6 11 8 9 8 9 175 3.4 
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As seen in Table 5.2 only six respondents give rank I to loyalty and so on. That is 6 

respondents prefer loyalty as the most desirable quality of a marine engineer. But 

maximum number of respondents has given their first preference as Technical skill 

followed by Safety consciousness. 

Let XI to X, be the score corresponding to the ranks 1 to 7 respectively. Let WI to w, 

be the number of respondents corresponding to these ranks. 

Then, the weighted average score = .•• ..•.. ...... (5.2) 
LW; 

Weighted average score of various desirable qualities are in the above table. The 

factors with score above 4(weighted average score) can be considered as the 

influential factors. Corresponding graphs are drawn by using the score. From the 

graph we can infer that Technical skill & Safety consciousness are two important 

qua lities or a marine engineer. 
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Fig. 5.2 Relative quality of a marine engineer 
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5.5 Personality traits of class IV marine engineers 

Correlation between ,~ach of the personality traits and the career success of a class IV 

marine engineer has been tested by Anova method and by other suitable statistical 

tools. 

5.5.1 Correlation between self esteem and career success 

The self esteem measured over a scale of 0 to 100 for 51 class IV marine engineers 

are put to the KarJ Pearson Coefficient of correlation test to establish any possible 

linear relationship with the career success of the respective candidates. The career 

success is treated as the dependent variable in relation to the self esteem. The result is 

shown in the following Table 5.3. 

Table 5.3 Effect of self esteem on career success 

r-------------------------,---------------------,------------~ 

Variables Karl Pearson Coefft. (r) Significance 

I ScI f esteem and career success 0.029 0.844 

The correlation cod'ficicnt is 0.029 in this case, denoting a mildly positive out a weak 

linear rclurinnship. Similarly, as the significance is 0.844, the chances of failure or the 

hypothesis :m: as high as g4°/o. Since Kml Pearson coefficient of correlation deals 

with only linear relationship, a second order relationship has been explored oy best fit 

method. AG(orclingly. the graphicaJ line as depicted in Fig. 5.3 emerged. 

It is oO\'ious from the curve that the career success has a slightly decreasing trend as 

the selt" esteem of class IV marine engineer increases. This can be due to over 

COil ficlcnce resulting from increased sel r esteem. 
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Fig. 5.3 Effect of self esteem on career success 

5.5.2 Correlation hetween learning style and career success 

The learning style of a marine engineer influences his career success. Pragmatic 

kamer prders to leam the application first and then !eam the theory underlying 

application. Real world problem solving is his forte. The discovery learner prefers his 

instructors to allo\\' him to discover the underlying principles rather than tell him thc 

process in a lecture. Lack or commitment refers to people who are unwilling to spend 

the time it t3kes 10 master his suhject (Rohins, SP and Judge, TA). 

Thc mcan score for each category of learners in the present study is given in Table 

5.4 and Fig 5.4. It is observed that the pragmatic !camer has hettcr chances of career 
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success. A \'erage score of career success for them is 76.3%. However the highest 

score of 84.6 % is hy the pragmatic cum discovery learners. It is observed that 35%) of 

the marine engineers are pragmatic learners. It is also seen that marine engineers with 

lack of commitment also shows some substantial career success rate. This could he 

due to other factors such as passing the examination by luck etc. \vhich are not 

considered in the scope of the study. 

The training system should include methods and programmes that would ensure a 

certain level of col11mitmt:nt from the pali of the marine engineers, once they 

complete the training. Career advancement scheme should he so devised that 

committed people get more weightage in the career adnncement. This would 

encourage people \\ith lack of commitment eventually to get more committed_ 

Table 5,4 Effect of learning style on careel- success 

,-----' Career success I 
I "lodes of learning I-

~1 ________________________________ ~~ ___ ~ __ c_a_n_S_c_o_r_e_~_() __ ___ 

I [- . J 71 ., I I )lscovery earner _ .. ' -----j 

I Disc(lVerv anc11ack of commitment n.s I r--- . ~ 
I Lack of commitment R I.R I 

~'agIl1atic learner 76 . ."1 I 
I Pragmatic & discovery learner 84.6 

75.S 
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Fig. 5.4 Effect of learning style on career success 

S.S.3 Correlation between sensation (decision making) and career success 

Decisions are generally taken based on sensation, intuition, thinking or feeling and in 

every individual one of them may be predominant. The maximum score acquired by 

class IV marine engineer for each category is given in the Table 4.32. A high score on 

sensation indicates that one is realistic and sees the world in tenns of facts. A high 

score on feeling means that one makes decisions based on gut feeling. Intuition is a 

feeling not necessarily supported by research. Intuitive decision making is an 

unconscious process without the proper application of mind. A high score on intuition 

indicates that he sees the world in holi stic terms. He tends to be creative. A high score 

on thinking indicates a highly logical and analytical approach to decision making 

(Robins. SP. and Jlldge, T.A.) 
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Decision making and Career success 

• Sef'lsaion - Success rcie 76'-'; 

• Thrj:;ilg - Success rate 83" 

Fig. 5.5 Decision making and career success 

In the present study, it has been observed that 78% of class IV marine engineers take 

decisions based on sensation. Their average success rate has been found to be 76%. 

The remaining 11 marine engineers i.e., 22% have scored high on thinking. Their 

success rate has been observed to be 83%. Please refer to Fig. 5.5. It is pertinent to 

note that class IV marine engineers depend less on 'intuition' and 'feeling' in the 

process of decision making. 

As is obvious from the above, marine engineer trainees may be recommended to 

adopt thinking method in their decision making process. 

5.5.4 Correlation between affiliation (motivation) and career success 

Motivation of marine engineers are mainly for satisfying the dominant needs for 

achievement, power or affiliation, based on important personality characteristic of the 

individual. Achievers have the drive to excel in relation to a set standard. Those with 

the desire to have impact and to be influential and control others are in the category of 
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power. The desire for friendly and close interpersonal relationship is the dominant 

need for affiliation. 31 % of the marine engineers under present scrutiny are found to 

be of this category. The respective dominant needs of Class IV marine engineers have 

been measured by an instrument created by Steers. Rand Braunstein. D, the score 

ranging up to a maximum of 25. 

Correlation of each of the above dominant needs against the career success was 

checked hy applying Karl Pcarson coefficient of correlation and found that the first 

two factors have no relationship with the career success of marine engineer. However, 

anilialion has direct link to career success which is significant. 

Table 5.5 Effect of affiliation on career success 

.. - .. - ._ ... _. - ·-·----·-·-··---·---··-----------l 

Variahles Karl Pearson Coefft. (r) Significance 
-.-- ----------,--------

'LAffiliatiol) and career success 
... __ ._. __ . 0.349 0.012 

The correlation coefficient is 0.349. which means affiliation and career success has a 

strong relationship. 

A second order rdationship has been established by best fit method, and the 

following curve shown below emerged. The curve aftinns that those with increased 

affiliation as dominant need have an increasing rate of success. 
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Fig. 5.6 Effect of affiliation on career success 

5.5.5 Correlation hch'\Ieen team work and career success 

The ability of a class IV marine engineer to \\fork in a team is measured on a scale 

developed hy Eml/s, N.i. and jW'vis, P. A. ranging from 0 to 180. The higher the 

score. the more positi ve arc his feelings about the group in which he functions. 
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On an analysis. no linear relationship could be identified between team work and 

career success of class IV marine engineer by Karl Pearson method as evident from 

the table below. 

Table 5.6 Effect of team work on career success 

1

_--- - ---- -- ------ --1-- --- --- - --- -- ------,--- -- ---- -
I Variables I Karl Pearson Coefft. (r) I Significance I 

Team work and career success 0.248 0.079 I 

However on a further investigation, a higher order relationship between team work and 

career success has been observed. Please see Figure 5.7. The curve proves the 

hypothesis that team work improves career success of a marine engineer substantially. 
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Fig. S.7 Effect of team work on career success 
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5.5.6 Correlation between listening self inventory and career success 

Listening skill of class IV marine engineer is graded on a scale developed by Glen", 

E.C and Pood, E.A ,. The scale ranges to a maximum of 105 points. A score between 

91 and 10S indicates good listening habits. Score below 76 indicates poor listener and 

need to work hard to improve the skill. Score between 77 and 90, suggest significant 

room for improvement. 

Listening self inventory 

B4X 

• Poor Listening -
Success rate 76X 

• Significant room for improvement -
Success rate B3X 

Fig. 5.8: Listening self inventory and career success 

In the present study. 84% of marine engineers have scored less than 76 and therefore 

are considered poor listeners. The remaining 16% are in the category with significant 

room for improvement. In general, adequate input has to be given in the training 

programme of marine engineers to improve their li stening skill. 
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HO\\'e\'l:r. no direct relationship between listening self inventory and career success 

could be established by Karl Pearson correlation method. But it is seen that while the 

success rate of poor listeners is only 76%. that of the better listeners is 83%. 

5.6 Output of the present study 

The existing pattern of GME workshop training of 12 months and on board training 

of 6 months as per MET A manual arc given as Annex II and Annex Ill. In view of the 

observations made. the competence and course suhjects listed in those tables have 

heen reviewed thoroughly considering the views of'the senior marine engineers. 

Topics or design of marine system, commercial shipping. marine insurance, vibration. 

communication skills including public speaking have been incorporated in the 

proposed modified training. 

Based on the present study. a revised pattern of GME workshop training of 6 1110nths 

and on hoard training of one year duration are given as Tables 5.7and 5.8 

respectively. incorporating relevant recommendations. The omissions and inscl1ions 

have been made distinguishable in Tables 5.7 and 5.8 by hold italics. 
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Table 5.7 Proposed pattern of GME 6 months workshop training 

6 :VIO~THS WORKSHOP TRAINI~G FOR GRADC.<\ TES IN 
:\lECHANICAL ENGI]\'EERINGI ~A V AL ARCHITECTURE 

Sr. I Competence and Course subjects 
1\0. I 

_ ! Fl'~CTlOl\ - l\1arine Enoineerino at the 0 crational Level _.- --.~.-----.-

I COMPETENCE I: Use appropriate tools for fabrication and 
_1 __ ~ repair ~era[i()!!SJ...vpically performed on ships . ___ _ 

1_1 I ll:;e or hand and power tools, basic workshop practice and 
I hasic fining 

Class 
Room 

I 
I 

---J 

---i 

I 
-- r- -- ------------- -- ------------i----i--t---1 

I_~ . \-bchillc l()(ll~ and processes " i" I f>() 1 .- -- - - --- - ------ ------------.-.--------------.--t------ -., 
I ,I" .. I I: , 
~ I." I ~sc (~>~asunngll1stl.'u~l1ents _ I " I" I __ .~ 
I_I..±. +fabnca~_~~~weldll1g,JOlnll1g and eutrl11g _________ 1---.::. _~._. _I_~()_ J 
~ ___ 1.4 Prorcrtic~~atcriaJs, lab testing and Industrial Chemistry _: __ ,,_ I 20 I _:_. ___ I 
~ __ L6 : Safe working )t'actices 10 I 

f-- F{j~CTIOJ'j - Marine En ineerino at the 0 erational Level 

I 'I CO:VlPETEI'\CE 2: Use hand tools and measuring equipment 
2 for dismantling. maintenance, repair and reasscmbly of , 

i ~ shipboard pIal;! and equipment [ I I 1- -- 1--- I 
L)J_-1_Ad\'al!S:~ work.!'hop practice ___ __"_~_"-+_ 50_ ' 
I I ~arinc equipmcnt drawing, notations and interpreting the , I 
; 2.2 1 drawingetc. 20 
~, 

1 

----J 

I 2,] j Familiarisation with tools for Marine equipment assemhly, repair 
~_ I and maintenance 

I I Selection and use of correct type of hand tools. power tool sand 

Ir-2·ililcasur.:.:il..:Jilg"--C.:.c'q:l,.:u.:.ciLP1:.:..ll:.::.e.:.:n.:.ct -----------------'----+--_.--;-, __ 
I I i 

I _--+rYNCTIO~ -~larine Engineering at the Operational Level -'------t--- I ._j 

r I COMPETE~CE 3: Use hand tools, electrical and electronic : I 
! measuring and test equipment for fault finding, maintenance and i I 
f--] I repair op~·at1ons: __ __:_-__:_-___,---_:__-----:-____:_--:---:-- --+- ______ j 

'I Use of electrical measuring and testing equipmcnt in lab and I 
I ].1 workshop 2 I 
r- I Use of electronic instruments. measuring equipment and I 

],2 inter relation of results obtained. 

50 

J 

20 

3,3 Safe working practice 
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l t FLNCTION - ''brine Engineering at the I 
Operational Level 

-l I 4.0 COMPETENCE 4: Maintain a safe Engineering Watch 

i 
4.1 Principles to be observed in keeping a safe engineering 

I 
.. .. [ 

watch on board the ship j 18 
I 1 4.2 i Knowledge of details regarding operational guidance for 

1 
.. ., 

! 

1--.- i Engineer Officcr-in-chapc of an En ineerin l Watch 
, 

I 
FlJ~CTIO~ - Marine Engineering at the I 

o erational Level 
:1.0 i COMPETE~CE 5: Use of English in written and oral fonn I ; 

I
, . (Communication skill and proficiency in Marine I, 

L 5.1 L~~;t:~~~ation ~ L __ I ____ ~ 
; 5.2 1 Written l:Oml~l_unic~~ion____ __ ___ _ _________ : 18 ; __ -f- ____ I 
~ .. ~ __ C(llllprchensioll and spcech 1 r ' 
, 5.-1 .L~~f~ ~llls illclU(~~~'-KP..!(hlic ,\]Jeaki~ _________ ~---L=L--j 

Ft ~CTIO\' - \Iarine Engineering at the i 
_._. ~ _______ Opcyati0!.ial Level .---,------------,------t---J---I ____ i 

6.0 / CO\IPETE\,CE 6: Opcrate Main and auxiliary machinery ; I I 
and associated control sYstems I . 

;- ~-T-~)\\'lc~lgc oi' main an c1- auxiliary machinery on board,---;- ---"' 

including steering gear. air compressor, boiler and I 
_, _. --.LI:cfrigeration machinery .-----,----c-------r- 6.2 Ipn:paration o!' auxiliary and main machinery for operation 1 74 
I 6.3 I Location of common faults, machinery malfunction, I 
I troubleshooting, and action necessary to prevent damage, . 

10 

L. overllaulill o' machines 
I ._ 6.4 I Machine!:yyelatc.d software application on computer 
~ 6.5 : Design of' marbJ_e_s-,,-~'_s_te_I1_1 ________________ -'-__ -t-__ -'-----

4 
6 

I 6.6=tfargo hal/dling :'ystem 
I 6.7 Safe working practices 
~-~-----~---------------------------~--~--~--~ 

FLNCTION - Marine Engineering at the ! 
I 0 crational Level ~ ! CO'IPETE:\' CE---"7-:-0-p-e-ra-t-e-p-u-l-n-p-i n-g-sy-s-t-el-n-s-a-n-d------+------t-----+----

i associated control systems ----------------1 I I 'l 
/
' Ma.rinc pumps, valves and piping systems .- operation and ~L'- 1_ 40 __ I 

. malIltenancc I " A ----L-
17.21' Familiarisatio~ of ship's-bilge. ballast and cargo oil pumping: 24 1 .. i 24 I 

systems. The operations must be carried out according to 1 . I' , 

__ [ ~bl_~s.bed ~e~~d £.I:~)c_ed_ure_s - - __ __ - -I - I; "'~I-- 6 -11. 
L-- 7 ,3 1 Safe \vorking practices t- . 
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--'I-r-'l-:N-: -C-T-I~O-N--~E~I~e-c-tr~ic-a~I-,=E~le-c-tr-o-n~j-c-a-n~d-C~o-n-t-r-o-I--------'----'-----'-----I 

I Engineering at the Operational 
I Levcl 

8.0 I COMPETENCE 8: Operate and maintain alternators, 
· generators and control s stems 
WTMarine Electra Technology, AClDC Machines. power 

~.2 
I circuits, electrical switch gears and starters 1 1 , 

I Lighting System and locating common faults on board I 6 6 j 
I 8.3 Electronic monitoring and control equipment fitted on board. ! 18 24 ! 

Study of semi-conductors diodes, transistors, amplifiers, I 
I 

20 I 

I 
I thyristors and their testing. Ship's internal communication I I 

I 
system and Electronic steering gear 

1 8.4 Computer Application - Operating system 2 ., .. 
I 

i 8.5 Operation, repair and maintenance of AC, DC machinery 15 30 
I 

.. 
I I and circuit breakers 1 

I 8.6 Routine testing and maintenance on electrical components - 10 I 12 I 0 I . 
! MSB flttmgs, lIghts, battenes and alarm systems - Electrical h-+I I I 

~-- work - -- - -+---- ~ 
· 8.7 Safe working practices . 2 I .. I '-'-~ 

I rU~CTION - Maintenance and Repairs at the I i I· 

1 Operational Level . 
19.0 I CO\IPETE~CE 9: Maintain Marine Engineering Systems I I 
i including control systems 19. !!Ma i n ten ance ()\·c->r~h'--au-I-o-t-' h-e-a-t -c-X-c-'-la-n-g-er-s-, -m-a-ri-n-e-d-i c-s-e-I ----t-. --1-8 -+-----.+-------

: I engines. air compressor, boiler and refrigeration machinery. I 
- ____ lJydrqujj.c-'i a.lld pl1ellmatic.~_ __ __ _ ___ . -1--
'9.2 t Dismantling, reassemhling and tryout of mach in er . 

C§~i I S ~ re worki n g pr::-~c_t_i c_e-:s.,-,----, __ -=--__ --:-__ -::--_____________ t-_4 __ -r--____ +-____ --i 
: FL\CTIO~ - Controlling the Operation of the 

ship and care for persons on I 
. . board at the Operational Level 

1 

--1 r 10.0 ! (,O'\IPETE~CE 10: Ensure compliance with pollution I 
~ __ 111r.:\'cnti~requircments. ----t------j 

Ll~.LQily bilge separators, ODM equipment. and incinerator. 16 I' I.. ~ 
~ O} _L?_~_~Y9ge _trc~tl11ent pla~ ______________________ , _6 ~ ~---1 

L JJ.l.~.!ll~~.inc of \1ARPOL Annexes .____ -t---6-+----t-t· _ "---j 
; lOA eafe workinu. practices 3 I 3 I 1- i rL!NCTIO~ --:. Controlling the Operation of the I I i 
· - Ship and care for persons on 1 

! I b d t th f 1 L J I ~ oar a e o]!era IOna eve 1 
~.LQ I COIVIPETE~CE 11: Maintain seaworthiness of the ship I 
i 11.1-TOctinition of principal tenns used in Naval Architecture ! I 
~1.2 I Geo!net,ry of ships and Hydrostatic calculations ~ I 11.3 I Transverse stability of shiQs ~ 
/ __ 11.4 ! St~~ss~s i~_ ships.~tnIcture~ ._. __ ._. _____ . _______ ~_ ~ 

t----r-- - i ~~csistance, Propulsion and l'0weri~ of shl£s J 82 .--.J 
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-[ I i 1.6 I Incli~ing experiment and determination of G.M. of floating 
: 1 bo~d~y ______ ~ ______________________________ +-__ ~ ____ ~ __ _ 
nT7Tsi1 Ship construction - Arrangement and Layout of I -~ 

L a~_c_om_l_nodation. cargo spaces, machinery, spaces etc. 

I 11.8 Vibration 
! FU:\CTIO~ -

I 
Controlling the Operation of the 
ship and care for persons on 
board at the 0 erational Level 

COMPETENCE 12: Prevent control and fight fires on 
: board 

i 
I 
I 

36 
I i 

4 1 

---j 

I I 
I 

,-----+----------------------------------------------;------+-------1----.-. 
12. ~---l---Che~l1islry~)f fire _"_I 

[-.!].1J Knowledge of fire fighting appliances .. 0 
. I 2.~ l~ppr~)Vcd C(~urse in Fire Prevention Fire Fighting '~l--,,-~-, -=--~ .. _-_1 
n 2.4 I Safe working practices 0 "I" ~ 
I!""- I FUNCTl'ON - Controlling the Operation of the I ! ship and care for persons on I:' L I board at the Operational Level I I I 
L IJ.Q_+ C_O~lP~IE~CE 13~Operate !lfe ~avmg Appllanc~ . __ . __ . __ ~ ___ 1. __ 
~ ~ 1 'Approved course in Personal Survival Techniques I I ~ . . .. 

1 

. . .. 
I"' ') Knowledge of alanl1S and signals on board shi]2 

i 
10 4 H'- i 

.. 
1 

--i : 13.3 Knowledge of life saving appliances and equipment .. .. 
1 D.4 Swimming and Personal survival I. ! .. .. .. 

13.5 Safe working practices 2 .. .. i 
1 [ Fl~NCTlON - Controlling the Operation of the 

I I I ship and care for persons on 
1 I I . board at the Operational Level ~ H4

.
0 COMPETENCE 14: Apply Medical First Aid on board ship I 

. 14.1 , An approved course in Elementary First Aid .. " 
., 
I I FV~CTION - Controlling the Operation of the 

I 
I ship and care for persons on 

1 

i 
board at the 0 erational Level 

I I 
i 15.0 I CO[\IPETE~CE 15: Monitor compliance with legislative 

p 

re uirements 
I 15.1 Basic working knowledge of the follo\ving IMO 

I
: Convcntions:- SOLAS. MARPOL, LOADLJ;\1C COLREG 

L. ____ .A:-lD S·I.~C\\ __ · ________ . ___________ ---1 

I 15.2 Role of Govt. of India in Control of Ships. Role of 
24 

h Classification Society 
15.3 ; Outline of ISO-9000 and ISM Code 

~i.~~4Tc~~;cia[;j,iPP'b-.....:.,g-,-il1-a-r-b-,-e--=-,.,-'-n-·u-,.-a-n-ce---------------+-----+-----+------i 

I , Total flours ..i 500 102 542 
,--- _.-- --.--- -----.----- --j 

Grand Total 1144 Hours I ----------------------------------

Prolwscd towl training period in workshop 26 weeks. i.e .. 26 x 44 = 1144 hours. 

:\'.8.: Additional subjects have been inserted in the above tables as 5.4, 6.3, 6.5, 6.6, 8.6, 9.1, 
11.8 and 15.-1. 
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Tahle 5.8 Proposed pattern of onc year on board training hefore MEO class IY 

1 Sr.No. Competence and Course Subjects 
Hours of 

Training 011 

board ship 
~------;-----------------------------+------------''--------, 

! Ft:NCTIO~ - :\'1arine Engineering at the Operational 
Level 

L re air oQ.erations t)'QlcaIlv})erformed on ships 

I r- 1.0 I C~MPETENCE 1: Use appmp,iate 1001do' fabrication and 

I 1.1 j Use of hand and power tools on board ._--+-_____ 1_0 _____ J 
~-~-.l.2 Us~ of machine tools on board and process 10 

1.3 I Use of measuring instnll11enls on board 10 
t -_-1 A_l!abl_-~welding, j_o_in_il-c1g=----aJ_ld_Cl_lt_tl_n-=-g_______ 50 --I 
r 1_5_ J. I~~ilc~ \,vater L..9..:T.O:_~eSling_\,~it~te~~~_~~oI~board_+-_ 40 __ -~-
l--- 1.6 I ~a:·c,wo~-kin~ practic~s .. . 
I I 1< L~C1IO~ - Manne Engmeerlng at the OperatIOnal 

12 

j-2J)--f-CO'lPETE~C .. ~·;~e~se hand iool~ and measuring equipment t---·--- -.! 

I : for dismantling. maintenance. repair and reassembly of +- I 

, __ l.s.hipboard plant and equipment _____ _ 
I' 2.1 i Familiarisation with lOols for marine equipment assembly. I 50 I 

L_ ' repair and mal11tenance _ I 
2.2 I Selection ofeo.rrec! type of hand tools. power tools and I 50 

, I measunng equipment I 
I I FUi'lCTIOl\ - Marine Engineering at the Operational I 
I ' Level 
r3_0-~I' COMPE1;E~CE 3: Use hand tools. electrical and electronic 1"------1 
I measuring and test equipment for fault finding. maintenance and I 

I repair operations. I " ___ __, 
I Use of electrical measuring and testing equipment in electrical I 20 ' 

k 1 b d I' 
3.1 

wor s lOp on oar Slip 

I 3.2 Use of electronic instruments, measuring equipment and 
20 I interpretation of resul ts obtained. 

.., .., 
Safe working practices 8 i 

,).,) 

FUNCTJOl\' - Marine Engineering at the Operational I 
", Level 

f-· -- -1- - ---------"-----,-----.----,------1 
4.0 I COMPETENCE 4: Maintain a safe Engineering Watch r- I 

--, , : 4.1 I PnnClples to he ob~ened 111 keepl11g a safe engmeenng watcl+ 
I on board 
1-~_2 ~)wledge 0-1' details regarding operational guidance for ----

I I E'ngineer Officer-in-charge of an Engineering Watch 214 

40 

L----~------------------------------------_+_ i FUl\'CTIOl\' - Marine Engineering at the Operational 
i Level 
1----4---------~~--------------------~-----------
I :1_0 CO'1PETE~CE 5: Use of English in written and oral form 

I 
i (The trainee has already attai~ed this proficiency at intake 

L ______ lle\'cL_) ______________________ --'--____ _ 
o 
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L·--TFU1\CTlOl\ - Marine Engineering at the Operational 
I Level 

~~~~==~~~--~~~~~------~--------~ 
i 0.0 I COMPETE:\ICE 6: Operate Main and auxiliary machinery I 
I i and ussocialed c011lrol systems 

o. I I On board ship familiarization of main and auxiliary machinery 
including steering gear. air compressor, boiler and refrigeration 

i maehil,lery, Preparing main auxiliaries and marine engine for 140 

! operatIons. 
--11.2--1' Loc~ tinn o-r-c-o-m-n-l-o-n-r-au-I-rs-,-I-n-a-c1-1i-n-e-ry-m-a-1-fu-I-lc-t-io-n-.-----+----

1
-
0
-
2
------' 

_ ~~L1J)leS~lOot_I_l1g and action nece~sary to pre\'ent damage _+--_______ ----.J 
6,"~ . \1achincry related soft\\'are application Oil computer 16 
h.4 r 'Sat~ working PI~~-S --------------------+ ~4--·--· 

.. --._- .-.. r Fl'\'Cr(O'i - Vlarinc Engineering at the Operational ,.-------

"7.0 ;CO~IP~::I'E'i(:~e;;1 Operate p'L1mpil~g sy~tems ~nd associat~d+ .. --------
. control svstcms ' 

- '-7-. -1 --II-:YIarinc f;umps. valves and piping systcms operation and ---1---
1
-
0
-
0
-.----

mu ill ten ance 
i -7.2- -1-ramiliaris~iT,~~l ofsl~ip's bilge, ballast and ~argo-oil pU1~lpin-g 
I I systems, The operations are carried out accordlllg to established 
L-- rules and procedures. 
~. 7.3 I~afe workin.:=.g....:p_r_a_c_ti_ce_s _________________ +--____ 8 _____ _ 

40 

: I Fll'iCTlO~ - Electrical, Electronic and Control I Engineering at the Operational Level 
, S.O i CO;\IPETE~CE 8: Operate and 111a1\1ta1\1 alternators, 
; generators and control systems I 
.-. )).1 I Repair and Maintenance of AC, DC machinery, circuit breakers. 56 

: switch 'car and starters I ~ 
R,2 Lighting System and locating common faults on board : 16 . 

r- 'Rj---/' Ele~Il'(l\1-ic monitoring and control equipment fitted on bo~~ 1---·---·---
I
· Ship' s internal communication and electrical steering gear if I 54 I ._.--+ fitted on b<2~. ______ .. __ . __ .. __ . _____ ---i-' ___ _ 

X.4 : Commissioning and pcrformance testing of electrical equipment 
I on board ship 

r-s-,-s--+-. -R-o-utll1C testing and mall1tenance on electncal components -
r- __ . I MSB fit~generators, lights, batteries and alarm systems 

l--~~~-. Safe working practices 

I 
IFU'iCTlO:\ - :\laintenance and Repairs at the 
I Operational Level 

. --bl ------------------------------------b---I 9.0 I' CO:VIPETE~CE 9: Maintain Marine Engineering Systems 
including control systems 

----+-----1 

56 

62 
--1 

4 
·-1 

530 
I 9,1 I Mai,ntenance overhaul of heat exchangers. marine diesel 
L ' eng1\1es, air compressor etc. 
I -9.2 jlnstallation, re-assembling and testing of machinery on board 

~ . ships 
. 9.3 I Safe working practices 

502 

8 I 
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i 

I FUNCTION - Controlling the Operation of the ship 

I 
and care for persons on board at the 

J Operational Level 

10.0 1/ COMPETENCE 10: Ensure compliance with pollution -
prevcnllon rellulrements. 

l 10.1 I Oily bilge separators, ODM equipment. and incinerator. 
r----f-- lil· 2 _ L-S~\\'a~trea_tI11ent~aI~ ______ . __ ._. _____ _ 
W_O.3 ~ Applications of MARPOL Annexes 

10.4 . Safe working practices 

I I FUNCTION - Controlling the Operation of the ship 
I and care for persons on hoard at the 

o erationaJ Level 

24 
18 --.--.---
8 
8 

24 ,--~O-. CO:VIPETENCE 11: Maintain seaworthiness of the ship 
-- -- -----_._- --_._--------------+----_._-_. 

FL~CTlOl\ -- Controlling the Operation of the ship 
and care for persons on board at the 

; o erationaJ Level 

I 

;- 12.0--+-('O:\'IPETE~CE 12: Prevent, control and fight fires on board 
~ --- 1-21-~;~~1ed~e ()t' fire fighting appliances on hoard, their operation 62 i 
. . ~lIld 111ain{cllcll1cC procedures _11--_ 
~ -J~_:2 -~S;-1-r~-~_l~r~_G:~2_rac[iccs_--=----=--=-_ . _____ ._ .--L---L-=~ 

IT:\CTIO:\ - - ContJ'olling the Operation of the ship . 
and care for persons on board at the 

L).() -: C()~iPETE~C-E~1~r-~l~~~~~'I~~eLvi;lgAPpliancc~- -- r-- - - - -~ 
__ I~J=--;-K~]()\;lccig~ nl:-;l;;:;;~I~~-i~;I~~~o-;;:(i~---'---- --1-'-8--=~ 

: __ I_:;.2_~no\\"!edge of life saving appliances and equipment on boa~ 12 _ 
ll.~ -l-S~:e working practices _--t-__ R __ _ 

FC:\CTlO:\ -- Controlling the Operation of the ship I I 
and care for persons on board at the 

1- 14.0 Operational Level '1 ---.---~ 
I : COi\lPETE\TE 14: Apply Medical First Aid on board ship 
r 14:0-'\n appro\'ed course in Elementary first Aid -+-----8---r i FC\TTlOl\ -- Controlling the Operation of the ship ----1 
'I and care for persons on board at the 
. Operational Level i- 15.0 ~1-COiVIP~T~~CE 15: Monitor compliance with legislative 
I I requi rel11en t:'; 

IlsT-: Knowledge and application of various rules and legislative , 
I requirement:'; in connection with SOLAS, MARPOL I 8 

I . LOADUNL ISO ancl iSM Cod~s L I r-- ----t-------------·--.. ------·-·- - ----
c .. -. --- 1--_____ TotaIIlOl!.!l. ______ . ______ ---i--_ 2496 __ . 
L _______ ~ _____ . _______ Gran_d Total I 2496 I 

Total proposed training period on hoard before Class IV - 52 weeks, i.e .. 

52 x 6 x 8 = 2496 hours. 

140 



Similarly. the now diagram for graduates in mechanical engmeenng or naval 

architecture. leading to MEO class IV in compliance with the requirements of STCW' 

95 Code A-m/!. MS (STeW for Seafarers) Rules 1998 and META Manual has been 

revised based on the present study and presented as Fig. 5.9. The original flmv chart 

is shown in Annex 1. Flow diagram 1, channel 5. 

6 months course in 
approved workshops 

(\)mpletion of 4 baSIC 
safety c(,urs es 

C>n board tratnmg for 6 
month,~ (ShIp No) 1) 

Exemption fn)m Part A 

of MEO Class IV 

Sea ~~enl1ce f·x 6 nhmths as watch 
keeping assIstant (Ship No 2) 

! 
('c'mpletlon c,f .3 

ad'.Ianced ,;,tfety C('Ufses 

:; mc·nth:; mandat()r:,' course 
lnclu.:hng ~~lml.l\at,.;.r course 

r as SIn IvLE () I.~la:::,~ IV 
Palt B 

Fig. 5.9 Flow diagram for class IV marine engineer 
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6.1 Introduction 

CHAPTER 6 

RECOMMENDATIONS 

This chapter contains an overview of the findings of the investigation. its conclusion 

based on the findings along with the training implications and finally suggestions for 

further research. 

6.2 Hypothesis 

(i) Significant modification will have to be brought about In the curriculum of 

training of marine engineers 

(ii) There will be areas of quality standards of mariner engineers, where improvement 

is necessary based on the changing industry needs. 

(iii) There will be significant positive relationships between personality traits and 

career success of a class IV marine engineer. 

6.3 Tenability of hypothesis 

The tl.:nability of the hyvothesis was verified based on the findings. It is seen that the 

hypothesis (i). (ii) and (iii) of above have been reasonably substantiated. 

6.4 Conclusions and Recommendations 

I. Leadership quality and attitude building are to be given more emphasis during 

training. Additional technical skills such as exposure to overhauling. pneumatics. 

hydrallliL:s and electrical works are to be imparted to trainee marine engineers. 

Besides. CUITiL:1I11l1l1 of training IS to be expandect adding Cl few topics such as 

L:argo handlll1g system. design of marine system. vibration. L:o!l1ll1crcial shipping, 

marine insurance and public speaking. Syllabus has been proposed to be modified 

taking into ..:onsideration of these. 
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2. Sea servIce of graduate mechanical engmeer must be increased to one year 

covering two ships. Workshop service shall be reduced to six months. 

Accordingly new Flow Chart has been devised. Practice of maintaining TAR 

hook and Preparatory course before MEO class IV examination shall be 

continued. Appropriak age of junior engineer at sea is between 22 and 25 years 

and that of chid' enginecr at sea is 35 to 44. They should be preferably males and 

110! tCmaks. 

~. Physical performance of our marIne engmeers IS satisfactory. However. the 

technical input and social performance of marine engineers are to be rUl1her 

improved in general. Response of our marine engineers to emergency situation on 

hoard ship is good. Oral and written communication skill needs to be improved. 

Technical skilL safety consciousness, team spirit, discipline and hard work are 

considered to he desirable qualities of a marine engineer. Of these, the first two 

are of utmost importam:e. Owners prefer their marine engineers to he on their 

permanent pay rolls. They want them to specialize systematically in each type of 

ships. Most of the employers plan to groom their marine engineers for shore jobs. 

4. The career success has a decreasing trend as the self esteem of class TV marine 

engmeer Increases. Pragmatic learner has better chances or career success. It is 

observed that 78% of the class IV marine engineers take decisions based on 

sensation. Howcver marine engineer trainees may be recommended to adopt 

thinking method in their decision making process, as their success rate is 

relatively higher. 

5. Alliliation has direct link to career success which is statistically significant. Those 

with increased affiliation as dominant need have an increasing rate of success. 

~ I % of the marine engmeers under present scrutiny are found to be of this 
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category. Team work improves career success of a marine engineer substantially. 

84% of class IV marine engineers are poor listeners. 16% are in the category with 

significant room for improvement. Therefore. training programme of marine 

cngincers should include means to improve their listening skill. 

6.5 Suggestions for fUI"ther research 

(i) The researcher has studied mainly the requirements or class IV marine engineers. 

The study could be extended to other levels of competency. 

(ii) The present study is pertaining to only marine engineers following Indian system 

of training. Many Indian marine engineers are following the foreign system and 

therefor..:: their system could be brought under scrutiny. 

(iii) Additional pertinent factors of personality traits of class IV marine engineer could 

be considered to establish relationship v..'ith the career success. Besides, study 

could be further extended by including more parameters in the assessment of 

career sLlccess or a class IV engineer. 

144 



REFERENCE 

1. Mooke~ii, R.K. (1912). Indian Shipping Bombay: Orient Longman. 

2. Sreedharan, K. Maritime History o.lIndia. India: Ministry of Information and 

Broadcasting. 

3. STCW Implementation Cell Directorate General of Shipping (1998). Merchant 

Shipping (S'tandards (~lTraining Certification and WatchkeepinK/or Sealarers) Rules. 

1998 including Training and Assessment Programme, Maritime Education, 7i-aining 

and Assessment {}vfETA Manual Volume - 1. Mumbai: ShrotT Publishers & 

Distributors Pvt. Ltd. 

4. STeW Implementation Cell Directorate General of Shipping (\999). Maritime 

fducation. TraininK and Assessment (}vfETA) /vlanU(I/ : training and Assessment 

Programme Volume - Il. Mumbai: Shroff Puhlishers & Distributors Pvt. Ltd. 

5. Bank, J. (200 I). The Essence o(TQM 2nd ed. New Jersey: Prentice-Hall Trade. 

6. Mohanty, R.P. and Lakhe, R.R. (2006). Handbook (~lT()tal Quality .Management. 

Bombay: Jaico Publishing I-louse. 

7. Harrington. R.L. (1992). Marine Engineering. US: SNAME. 

8. Stevans, S.c. and Parsons, M.G. (2002). "Effects ofMotioll ut Sea on Crew 

Performance: A Survey."" Marine Technology 39.1: 29-47. 

9. Reason, J.T.and Brand. J.J. (1975). Motion Sickness. London: Academic Press. 

10. Benson. A.J. (1999). Motion Sickness. Oxford: l3utterworth - Heinemann. 

11. Lawther. A. and Griffin, M.J.( 1988). "A Survey of Occurrence of Motion Sickness 

Amongst Passengers at Sea." Al'iafion. Sinlce and Environmental lvledicine 59.5: 

399-406. 

12. Sm ith, M. H. and Roggema. J. (1980). "Emerging Organizational Values in 

Shipping: Part 3. The Matrix Organization - Tmvards a Multiple-Skill Structure." 

Maritime Policy and Management 7.4. 

13. Hillary, S. (1998). "A Decade of Skill Formation in Britain and Germany." Journal 
of Education and Work 11.1: 77-94. 



14. Gynnild. V. (2002). "Agency and structure in engineering education: Perspectives 
on ~dLlcatiol1al Change in the Light ofAnthony Ciddens' Structuration Theory:' 
European Journal «/'Engineering Education 27.2: 297-303. 

I 5. "Role of Engine Room Simulator in Marine Engineering Training:' Proceedings of 
the i 9th Narional Convention (~/'Marine Engineers, 2006. Mumbai: The Institute 
of Marine Engineers India), 176-178. 

16. Kluj. S. (2009). "Speech Synthesis in Engine Room Simulator Training." MER 
April: 26-27. 

17. Keane, A. and Gibson, I.S. (1999). "Communication Trends in Engineering Firms: 
Implications for Undergraduate Engineering Courses," international Journal (?f 
Engineering Education 15.2: I 15-121. 

18. Dudman, A. and Wearn. S.H.(2003):'Professional Engineers' Need for 
Managerial Skills and Expertise." Engineering Management International 3.1 : 37-44. 

19. Dhar. lK. (2007). "Restoring Lost Glory of Career in Shipping." Proceedings of 
the Seminar titled Training o.lMarine Engineers as Today and Future. Mumbai. 
The Institute of Marine Engineers (India). 

20. Veiga, J. and Lane. A. (2003). ""Protecting European I'v1aritimc Skills: What is the 
way Forward?" Proceedings (~/' rhe 2nd inrernariona/ Congress of Maritime 
Transport and Maririllle Hisrory, Barce/ona, 25-2811/ovell7ber. 489-50 I. 

21. Thomas. K.C. (200 I). Proceedings of the J -Ith National Convention of Marine 

Engineers. February 200i. Mumbai: The Institute of Marine Engineers (India). 
22. Call ins, P. and Hogg, .I.M. (2004). "The Ultimate Distributed Work Force: The 

Use of ICT for Seafarers." AI & Society 18.3: 209-241. 

23. Committee of Maritime Education and Training (CO\1ET) Report (1991). 
Mumbai: Directorate C;en~ral of Shipping. 

24. Rajesh, K. (2008). -'Development of Maritime Education:' Proceedings qfthe 22nd 

National Convention (~f Marine Engineers, September 19-20. 2008. Mumbai: The 

Institute of Marine Engineers (India). 

25. Wayte. S.S. (2009). --/\ Case for Improving the Quality of Maritime Training in 
India." ,iiarine Engineers Reviel1' (India) 3.5: 25. 

26. Kamath, R.A. (2009). "A Case tor Improving the Quality of Marine Engineering 
Training," Marine Engineers Reviell' (India) 3.10: 42-44. 

27. George. O. (2009). "Can the Glory Come Back to Seafaring." Sluj)ping Marine & 
Ports World 2.1: 49. 

28. Jagmeet, M. (2006). "Maritime Industry - Meeting the Challenge of Training." 
Proceedings of the 19th National Convention o/' Murine Engineers. J1wllbai,: 
institution (~l/'viarine Engineers. 

29. Lowe. L.A. (2003). "Training of Marine Engineers and Their Utilization Ashore." 
Proceedings of the lv'ational Seminal' of Afarine Engineers. Delhi: The Institute of 
Marine Engineers (India). 



30. Lau. V.P. and ShatTer, M.A. (1999). "Career Success: The Effects of Personality." Career 
Development Journal 4.4: 225-231. 

31. Kammcyer-MlIc!ler. J.D .. Judge. T.A and Piccolo. R.F (200g). "Self-Esteem and Extrinsic 
Career Success: Test of a Dynamic ModeL" Applied Psvcholo?y an illternarional Review 
57.2: 204-224. 

32. hup:/lww\\.auls.org.uk/C11ttpllandlcr.as!1x?id:cc349&r=O - !\cccssed in February 2010. 

33. Pal. N.and Sarkar, S. (2008). Slatistics. Concepts and Applications. 2nd cd. New Delhi: 
Prcntice - Hall of India. 

34. Robbins, S. P. and Judge, T.A. (1996). Organizational Behaviour. Nc\\ Jersey: Prentice 
Hall. 

35. Eagly, A.H. and Chaiken. S. (1993). lvleasures o/Social hye/wlngicol A 11 it IIdes. 

London: Harcourt Brace Jovanovich College Publishers. 

36. Kahn, W.A. (1990). "An Exercise of Authority:' Journal of Management Educalion 14.2: 
28-42. 

37. llellriegel. D (1996) "Management" 7th Edition, South Western College Publishing, Ohio. 

38. Steers. R. and I3raunstein, D. (1976). "A Behaviorally Based Measure of ~1anifcst 

Needs in Work Settings:' Journal of' Vocatiollal Behaviour 9.2: 25 J -266. 

39. Evans. N.J.. and Jarvis, P.A. (1986). "The Group Attitude Scale, A Measure of 

Attraction to Group." Small Group Research 17.2: 203-216. 

40. Glcnn. Le. and Pood, LA. (1989). "Listening Self-Inventory (Test to Assess 

Listening Effectiveness)." Supervisory J,lanagemenl 34.1: 12-15. 

41. Johnson, R.A. (2005). Aliller & Freund's Probability and Statistics for Engineers. 7th ed. 

New Delhi: Prenticc - Hall oflndia PVL Ltd. 

42. I3erman, S.M. (1971). Mathematical Statistic.I·: An introduction Based on the Normal 

Distribution. Scrc.mton: Intext Educational PublIishers. 

43. Wu, B. and Veiga, 1. (2004). "EU Seafarer Careers: Impact ofEU enlargement on 
the Seafaring Labour Market." ScawuYI·. July: 24-27. 

44. Gutllrie. J. ( 1971) .. 4 Histm), otAIurine Engineering. London: Hutchinson 

Educational Ltd. 

45. Ro\\en. A.L. (2001). Introduction 10 Practicul Marine Engineering. US: SNAME. 

46.http://prsindia.orl!/uplondsimcdia/l I 77930()37/ I J 7793063 7 -The 
!!1ilian M?rjtime-1Lnivcrsitv-J3ill 2Q.QIlliifaccessed in January 2008. 

J~7 



~
 

o
c 

F
L

O
W

 D
IA

G
R

A
M

 1
'1

0.
1 

E
n

tr
y

 q
u

al
if

ic
at

io
n

 a
n

d
 i

ni
ti

al
 t

ra
in

in
g

 r
e
q

u
ir

e
m

e
n

ts
 f

o
r 

jo
in

in
g

 a
 s

h
ip

 a
s 

an
 a

ss
is

ta
n

t 
e
n

g
in

e
e
r 

o
ff

ic
er

 
(
R
~
f
~
,
.
e
n
c
e
 ~
 r
e

w
 ·9

5
' 

C
o

d
e 

.-\
.m

"i)
 

L~:! 
G(;;~

n=l"-
:
:
n
~
u
'
o
!
 

=-
--1

1 
',-

t?
f 

"1
~]
 .. _

 ....
 =

-r
.-

.-
.
-
~
-
.
-
.
-
-

--
-

S
il.

·,'
al

 £
)o
dc
,:
~ 

_
_

 ._
==

:L
 

*-\
ppr

~nt
tce

 o
r 
a~r

;t:
\'e

d 1
I :

J.
ip

t0
:n

<
l 

In
 :\

:e
-c

ha
nl

c:
a]

 

'·
"
--

,-
--

'-
-·

-"
1

-
-_

.-
--.

J. 
(.
ha
du
,)
l~
 U

l 
E

h=
.:t

n.
:o

!1
 0

;1

1 

C
h.

1d
L.

:.,
lt-

: 
U

l 
=-'

:o;
dl.

:uU
~::

i t
ll
)~
nt
Qr
 S

ch
o

o
l 

S-.
-,:

-o-
n-d

-a.
t-~

,'"
 I 

E
le

ct
. 

&
: 

E
lc

ct
to

tu
.:

 
E

ns
l,

n.
:-

el
11

l2
 u

f 
in

 :
\a

',
-a

l 
t'e

t1
:1

fi.
:a

ro
;"

 E
··:

am
in

ar
.:i

on
 

, 
. 

\-
rC

'H
J'

 
J"

"",
,E

",,
""r

i'" 
IL

 
En~

ulc
~tm

~. 
J 

-
.-\

ldu
~~.

.:n
.l1

e 
~
 

:.:
'.:

-~:
_-\

ppr
eIl

t1L
.e~

 
(..

J1
J.a

rd
 S

-e
n.

 ,
~e

 a
s 

~ 
-c

 
... 

-
-
-
-
r
~
-
-
'
 ~
-

:n
ru

cu
l '

\"
aY

al
 C

o
a
st

 
E

n:
2t

no
?:

'f'
nn

g 
o

r 
S

h
ip

 

'''; 
lJ

lo
n

th
s 

tr
il
l1

lU
l?

 in
 

ap
P

[o
"d

o:
d 

m
ar

in
e 

'" 
u

tK
,h

o
p

 I 

.' 
-
-
-
-
-
-
~
~
~
.
-

-
.;

-
T

-
,-

·-
,-

-
-
-
-
-
-
.:

: 
,'

--
n

r
-
··

-
-

-
."

-
._

.L
._

 _
 

-
Q

 
I 

_ 
,-

... 
..

L
 I 

:..
L.

. _
_

 _ 
~ 

~:
r.

.u
:S

 
IS

 l
ll

oI
)t

h~
 

C
 m

o
n

th
s 

C
O

W
5

1
2

 
:5

11
w

nt
h:

:· 
-

~L
·e
.:
u 

w
' ••

 -:
1

t 

rr
au

U
ng

. i
n

 
tr

au
ti

ng
: 

in
 

at
 C

o
ch

in
 

co
tU

's
e 

Il
t 

c
o
u
r
~
~
 a

t 
ap

pr
":

'l
lt

t'
:~

. 

a
p

p
lo

\'
e
d

 
ap

p
ro

', 
ed

 
S

h
ip

y
ar

d
 l
td

, 
:\

1E
R

l 
\!

u
ll
Ib

, 
\:

::
E

R
: 

sl
u

r 
at

 

m
an

n
e 

m
a
Im

. 
C

o
d

li
n

 
U

'ld
ud

in
",

 
C

al
cm

ta
 
J 

ap
p

1
o

'c
ed

 
\.\

"Q
rlo

:5
ho

ps
 

>
,,-

or
k5

ho
ps

 
S

u.
nu

la
to

r 
i~

lC
bJ

.d
Jl

1g
. 

""
"·
01
k~
h0
p'
S 

~
 

I 
(o

u
ts

e
 

S
U

llu
la

to
t"

 

C
 LJ

\.l
rS

oi
: 

-
'
i
-

(~
) 

C
cm

p
le

ti
o

n
 C

If 
..:. 

B
as

lc
 S

af
et

y
 

T
 ra

il
1

it
l2

. 
C

 Ol
U
~
~
 5-

11. ~
 m

o
n

th
s 

tr
ai

ll
m

g
 H

1 
a
p

p
ro

v
e
d

 
1 O

n
,b

O
:"

d
 m

,u
u

n
g

 a
t 

se
d

 I 
T

J\
at

m
e 
~
.
\
-
o
r
k
s
h
o
 

s 
to

r 
6 

m
o

n
th

s 

"lll
'Tf

["j ~ 
,-

-'
 --

--
-,

 
ap;

t~'
;~~

c..
 

# 

S~
l1

P 
a
t 

a
p

p
to

',
e
d

 
: ..

 :.
ui

.n
e 

in
5t

1r
ut

~ 

S
T

C
\\

' C
 O

U
IS

 e
 A

. 

m
 l

·~
 m

o
n

th
s 

-
-

.-
y-
--
--
--
--
--
--
--
--
--
--
--
--
-~
--
--
--
. 

O
V

ta
U

' P
as

s 
tn

 6
')

';'
 s

u
v

Je
ct

, 
L,r

 
li

J
t:

<
a
m

 a
p

p
ro

"e
d

 
S

ec
l1

0n
 '~

-\.
: 

€,
xa

rll
 

o
f 

!n
5

.t
it

u
ti

o
n

 o
f 

c.
~r

tr
li

ca
te

.D
ip

lo
nl

a 
in

 
E

n
g

in
ee

rs
 (

In
di

a'
;,

 
:-..

 !a
n

n
e 

E
n

:g
m

ee
n

n
g

. 

J 
P

as
s 

:\
1E

O
 C

l .
. s

s 
1

\'
 P

ar
t_

-'
. 

E
xa

m
in

al
10

n 
E
x
e
m
p
t
~
d
 f

ro
m

 \
::

:E
O

 C
la

ss
 !

\.
 Y

al
1 

,.
~ 

E
X

a
IJ

lU
la

U
O

n
 

I 
P 

ar
t 

A
 E
~a

1J
ul

la
t1

on
 

.. ~
) 

C
o

m
p

le
n

o
n

 o
f.

!.
 B

as
ic

 S
af

et
y

 T
ra

in
in

g.
 

r-
--

=,
'~

 C~
1p

10
.t

~~
.f

 ~
Ba
~;
!'
:S
at
~t
y 
Tr

~l
1l

1g
 ~
l 

S
ea

 S
t'

:f
\'

iL
~ 

fo
r 

6: 
tl
lo
nt
h~
 a

s 
~~

::
:$

15
ta

l1
t 

E
ng

lr
L

l!
tt

 O
ft

lc
er

 
1

1
 

r~
a
~
 C

o
a
.t

 gu
ard

.l 
• 

.. 
of
fi
c~
1"
s 

C
o

m
p

lt
o

o
n

 o
f 

3 
A

 .. d
'·

a1
K

ed
 S

ai
et

y
 T

ra
U

\tn
g 

C
o

u
rs

es
 

(i
) 

A
.d

\'
an

ce
d

 f
tf

. 
fi

?
h

ti
n

g
, 

(i
i)

 
P

ro
ii

ci
en

cy
 in

 S
ur

.i
,·

a1
 (

[a
tt

 &
: 

R
es

cu
<

 B
o

at
s.

 ;
'il

l)
 

::
':

er
u

ca
l 

F
ir

>
! 

A
id

. 

I 

(i
) 

P
er

so
n

,a
l 

S\
'l
f"
';
'n
~a
1 

T
ec

h
n

iq
u

es
: 

(u
j 

Fu
e-

Pr
~\

'o
en

ti
on

 8
.: 

F
ir

.;
 F

1g
ht

1t
1g

 

I 
I 

I 
I 

C
 O

U
Is

e 
fo

r 
-' 

m
o

n
th

s 
m

o
n

th
 u

lc
1u

di
ng

 S
t1

l!
ll

la
to

r 
C

 D
W

'S
e 

P
as

s 
~
L
I
O
 C

la
ss

 I
X

 h
a
l
l
l
:
~
<
"
!
.
.
:
£
_
 

_
_

_
 ,_

.J
 

(i
li:

 
Et
?t
n~
nt
~J
I~
: 

:?
i.T

st 
_-\

..1<
1 

::1
\.:

 
?t

:t
"S

ou
al

 '
ja

f-
=r

:~
-.

5.
: 

S
(I

(l
al

 F
_

?
S

p
O

n
S

lb
lh

t\
-

J 
J 

~
 

t""
" o .....
 
~
 

O
~
 

-
z
 

~
z
 

G
ir:

"'l
 

s;>
< 

:::: Z
 

o -



FLOW DIAGRAM No.2 
Alternate training scheme (30 months) 

(Reference STCW - 95 Code A-IIIII) 

I ... I ,... 

I 
Senior Secondary School Certificate (10 + 2) 

I 
1 year pre-sea course at approved institute as per 

11 .. 10 I ... lodel Course 7 04 Phase I 

I 
C: Completion of 4 Basic Safety Training Courses 

I 
9 rnonths dull" documented trainin9 on board shif: as 
Engineer Cadets as per STCVV 95 Code A,-llliI-lfvIO 

r',;lodel COLlrse 7 04 Phase 1I 

I 
'J monthf'. at approved institute as per STCV\i 95 

Code A-III·'1 Course 7 04 Phase III 

1 
Pass rvlEO Class 1\/ Part A ExaminatIOn 

j 
6 months duly documented Sea Ser"ce as 

f...sst I-.larint' Engineer Officer In ch arge of 'Natch 

! 
I:": Completion of 3 advanced safety training courses 

I 
3 months approved course including Simulator Course 

1 
Pass I'vlEO Class IV examlllatlon, Part 'B' 

(f'; (i} Personal Stminl Techniques 
::ii) Fire ?renntion and fIre Eghting 
(ill) Elementary first • .lJd 
{t\) Personal Safety & Social Responsibility 

::*"') (i) _-\d,'anced Fire Fighting 
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(ii} Proficienc',.' ID SUI". in! Craft & 

Rescue boats other than fast rescue boats 
(ill) ~le <heal First Aid 



FLOW DIAGRAM No.3 

Progression from MEO Class IV to Extra First Class Engineer level of certificate 

r,,1EO Class IV MEO Class IV 

11) (from all other streams} 

112 rnonths approved sea service 12 months approved se a 

'\.{ Cl", ()IC E'y sef':ice as OIC EV\! 

r' Traltlin~1 Course at 

I Instlt utlOn for 6 n 

I JfKludil1'] Slrnulato 

From Ne V 
through 

approved Trainin'j Course at approved 

10llths bridging 1Il~;tltutiOn for 4 months 
r Course including Simulator I'=:ourse 

I 
Pass r, .. lEO Class 11 I 

Part "A" and Part "8" 

1 S months approved sea service ole EV.J I 

Engineering management Training course for 2 

months includlll9 Simulator Course 

Pass MEO Class I 

'Nritten 8, or al examination 

Extra First Class Engineer Course 

Part;:', and 8 

Extra First Class Engineer Course 

Part A 8 and C 
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ANNEX n 

EXISTING PATTERN OF GME WORKSHOP TRAINlNG 
12 MONTHS WORKSHOP TRAINING FOR GRADUATES IN MECHANICAL 

ENGINEERING/ ~A V AL ARCHITECTURE 

r----r------------------------------,I---I-Io-u-r-s-o-f T~~i~~l 

iSr.No. Competence and Course subjects 1 Class i : Training J 

1 R : Lab ! Workshop J 

i OOnl I ~-,:l~~~~(llH_ 
I I I 

,---1-------------------------
I FliNCTlON - ;\Iarine Engineering at the Operational Level 
r 
I 

I 

, --1 
I I I 

COMPETENCE 1: Use appropriate tools for fabrication and I 1 

repair operations typically performed on ships Ji: 
Use of hand and power tools, basic workshop practice and I i ! 

1 1 1 basic fitting I i 
- -= -- - - - - ----- -- --- ------ ----- - --- ---------------- - - -1--.:.... --i-----f-- - - --

i I I : 
, 1.2 1 Machine tools and processes ,_ 1 •• I 120 
1-- -----l----------- -t----,------1 

i ., I U j' . - I I ! . .J , SC 0 mcasunng ll1strumenls ., •. I ---.J 

: I1 I 1 
~ 1.4 I Fabrication, welding. joining and cutting .. ..: 140 J 
I I 1 J 

! 1.5 I Properties of materials. lab testing and Industrial Chemistry .. 20 I .. 1 

i I I 
I,_J !'- L S_a_~ __ e __ \_\'_(_)I_'_·k_'_il_'1g"'_' .J...p.:.r_a.:....c_tl_· c_c_s ________________ -+-_ _'_1..::..0_+---',_. __ I .. 1 -, - ,-----1 
I I I I 11 

~ ____ ~ FCNCTIO~ - Marine Engineering at the Operational Level : 

: 2 i COMPETENCE 2: Use hand tools and measuring equipment I I I 
1 I for dismantling. maintenance. repair and reassembly of I 1 I 
f - +s)1ip!1~ar~plil!?[ i.!.1~d_e.9.':!..iE~1~l2.I ______________________ ------r----~-------I 

. 2_ I :\(l\'<lIll'C \\ l,rbhop practIce I 100 I 

. - - -- - ~ \la~i~lc ~q-lITI~~~;~lUd-n-l\\-:;-I~i~1~t;tI;;~-a~d int~rpreting the drawingT --......Ji 
.., ') (,[C, J 20 I 
----;-I-~;nil-l-aris;;-ti(;1-l\'ith tools for Marine equipment assembly. repair T i 

2.:' ! a ncl I ,i I 
___ +~~1~1.!.c~1_a_n~_____________ +----t---i lOO I 

I 1 

I i : Selection and use of correct type of hand tools. power too!s and 
_"). '\ 1 ' . t 

... 1 l11easunng equlpmen 

r ____ ~~'~·:\~nOl\-=- '\Iarine Engineering at the Operational Level --+- I L I 
: I COMPETENCE 3: Use hand tools. electrical and electronIC I ~ I ~ .') i measurIng and lest equipment for fault findll1g. matntenance and I I i 

~~.I:?~.!:..~peratlo..!?~_____ --.-L i ! 
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,-----.---:;--::----.. --:-----:--__ :-----:--~__:__~-_,____-__r_-___,__--.~ 
I /Use of electrical measuring and testing equipment in lah and I 
· 3.1 . worksho 20 
I / Use of electronic instruments, measuring equipment and 
, / interpretation 
~ 3~r resl_Il_ts_c_lb_ta_i_ll_cd_. ________________ -+ ___ +-_J _~_2_4_---I 

L J ,] Safe working practice 10 

1 FlJNCTION - Marine.Engineering at the '. I 
--'-i' --- OperatIOnal Level _____ . __ _ L_ -1-- f-'-

I 4.0 ,COMPETENCE 4: Maintain a safe Engineering Watch r I' I 
, , , I 

I 4.1 I Principles to be obser:,ed in keeping a safe engineering ! 24 I .. I .. , 
~ __ ~\'atcl~~.boaI:s!J.!le ship --.----.---J ~.~- ... - ~ 
I ~.2 : Kno.wledge?f det.ails regardil~g opera.tional guidance for I~ " 1 . 

J Englllcer 01 fIcer-m-chargc 01 an Engmeenng 'vVatch . I· / 
'-.- I' .. -.- ... -- . '-- - - - -.- -- - --.---- -.- - _. 'r- T'- -- --

· /' FlfNCTlON - Marine Engineering at the " I 
L ____ . ___ ._. Operational Level I / ____ . 
i s.n / COMPETENCE 5: Use of English in written and oral torn~I' .. . .. 1 .. 1 

/ 
i (Communication skill and proficiency in Marine. I 

r 5.1 ! Oral communication ! 1 , ' Vocabulary) I .~- ' 

h.2 I Written communication . . I '1 ---I 
L- I I 5.3 i Comprehension and speech I: ' 
I I FUNCTION .- Marine Engineering at the Operational I 
i Level J 
1 6.0 COMPETENCE 6: Operate Main and auxiliary machinery / I 
I ' and associated control systems 
t-I 0, I I Knowledge of main and auxiliary machinery on board, , .. , 
I i including steering gear, air compressor, boiler and / I 
I .. 6.2-- i ~~~~~~~T~~n071:~~.:~:~ andJnain' machin~ry for operation -- 74 r'-'-I 
r-., / L f f 1 I If t---/ ----, 6._) . ocatlOn 0 coml11on au ts. mac 1mery ma unctIon. 
l- I tro~bleshooting. and action necessary to prevent damage 
· 0.4/ Machinery related software application on computer 

30 

,-. I 
~6.s_1sa!~wo~ing_'_r_rn_c_ti_c_e_s ______________ ~--6_~--_---~ 
· I FllNCTION - Marine Engineering at the Operational 

... _. j _ .. __ . ___ .l:..evel_. _____________ --+-__ ---+ __ -+-___ --l 

7.0 ',COMPETENCE 7: Operate pumping systems and 
associated control systems 

r- fT ~.1arinc pumps. valves and piping systcms - o-p-er-a-ti-o-n-a-n-d----t--2-4--+----t---6-0------o 

mai ntcnance 
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- -- -- -- - --- - - ---- ----- ------------ - -.-----r---~----, 

1 7.2 - Familiarisation ofship's bilgc, ballast and cargo oil pumping 24 I 24 I 
: systcms_ The operations must be c3lTied out according 10 I I 

establishcd ruks and roccdures / 
L--+--------~-------------------------~-----4_----+_ 
I- 7 __ ", S I- k' - 6~J i ae wor mg practices / 

,-- --~Fi;NCTiON--=- Electrical: Electronic and Control i I ~----I 

S.O ico~lPETEN&t~~~:~ :~~h~~;\;;;~~~~;;~e'- __ t- --i---r __ n ~ 
1 generators and control systems I ----.J 

/ ~_l i Marine Electro Technology, AClDC Machines, power I 
: ___ .1 circuits, electrical switch gears and starters I L----

J 
S.:' 1 Lighting System and locating common faults on board I 6 / 6 / 

1-- ------ --- ------------------------ +---,1 __ J 
) 8.3 Electronic monitoring and control equipment fitted on board_ I 18 24 I 
/ Study of semi-conductors diodes, transistors, amplifiers, : 
/ I thyristors and their testing. Ship' s intcrnal communication 1 

~ 1 system and Electronic steering gear ----L ~------1 
, ~.4 I Computer Application - Operating system I 2 1 1 

50 

1 I / i I 
:- R.S -i -O~~crati~n~rq-,;i~~dl~aTn~~~~~~ of AC~C -;lacl;;-;:;e~y- -1-15 -r ~.- -; - -7()- - : 
___ 1 :lnd...£i~:cuilJ1~c~lkcrs I I J ._...J 

I 1S.61Routin_e t.esting. and maintenance on electrical components - 1 10 I 12 : 24 ! 
I. ____ i _MSB_fIltll1g~Jlgl~_.t.s. batten~s i~d al~vslems _______ I ____ ...l __ L ____ ~ 

S.7 1 SatC \\ ()]-king practices I 2 1 •• 1 •• , 
_ _ ~ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _~ ____ +- ____ ; _ _ _ _ _ J 

! / FUNCTION - Maintenance and Repairs at the H 1 I 
~ __ -+_____ Operational Level I ___ I ______ J 

1 9_0 I COMPETENCE 9: Maintain Marine Engineering Systems / J / 

I ~luding control systems I I / ___ ~ 
:---cJ.I I Maintenance overhaul of heat exchangers. marine diesel 18 

I c~gines, ~ir comprcssOL boiler and refrigeratio~ machinery I 11---1 

9.2 I Dismantling. reassembling and try out of machinery I I : 

r 9.3 I Safe working practices / 4 ~; : 

720 

:- i FUNCTION - Controlling the Operation of the I i I 
/ i ship and care for persons on ! I j 
L l board at the O]!erational Level J 
: 10.0 i COMPETENCE 10: Ensure compliance with pollution !I I 
i I prevention requirements. ----.J 
k-__ ~I~--------~----------------------------------_+------+_----!~-- I 
; 10.1 ! Oily bilge separators, ODM equipment, and incinerator. 16 i" / 
~ 10.2 isewage treatment plant ------------r--6 -1 10 r ----i 
- I ! 
~ J [----

I J 0.3 I Outline ofMARPOL Annexes 6 I J •• I 
;-lo:=i-i,'_ Safe working practices --t- 3 1/ 3 +------1 

~' I I" /' 
1 - I 1 _ 

154 



i I FUNCTION - Controlling the Operation of the : I 
: 11 Ship and care for persons on 1 1 
1 I, I L ___ ---L____ board at the operational Level 
; 11.0 i COMPETENCE 11: Maintain seaworthiness of the ship 1----1 
~101 Definition of principal temlS used in Naval Architecture I I 
I i 1 I 

[~~=~l~: __ ol1~_tr_y_o_f_'s_h __ i_p_s_a_n_d_H_y_d_r_o_s_ta_t_ic __ ca_l_c_u_la_t_io_n_s_____________1 I I 11 

: 1 I.~ ! Tn1l1sverse stahility of ships 
r - - - _2- - ---- -- I 82 L---L- 11 

; I I A j Stresses in ships structures -11 I I 
, I 1 1 I 

1 - '. .. .. ... -. '. - .. - - - - - -.. - - - '- .- - - ~ 1- --. - -!- '- .- -- - - .-.1 
I 1.5 , Resistance. Propulsion ,md po\V~ring or ships I:; : 

~ " .. - --j- - ----- . ----.; ~----+-----~ 
11,(1 ; Inclini!1t!. c'i,}')criment and determination of G.M. of floatinl! 1 I '1' 1 

I l,..... ........ I I I 
, hod v ! 1 1 

.- -1- -.--. L __ . __ --- - ------------. ---.------------- --t--.---t-----.L -------, 
I 11.7 I Ship construction - Arrangement and Layout of 1 36 I: I 

i . I' I" 1 
. ~ a~~(~1111110( .?~IOI~,_ c_a..!:&{~ ~a~~~,..!ll~~.l~l~eTL_sl)~~~"_ ~t':..__ _ _ -1- ___ ._ ~ _____ ! ________ j 

: FUNCTION - Controlling the Operation of the I :! I 
, 
1 
1 
L_._ 

! 12.0 

ship and care for persons on I 1 I 
1 board at the Operational Level I I 

: COMPETENCE 12: Prevent. control and tight tires on I 11 I 
I board I 

~ 12.1 : Chemistry of fire 1 

1 ' I 
,------+---.----- -+-1---+--·--+-----1 
;_~~~_~ Kn~~~cdgc or tire fighting appliances I" 8 I 
1 12.~ 11 Approved Course in Fire Prevention Fire Fighting I 
· 1 I 1 

! -l i.4 -;- Sa-f~ -\\:o-rki-ng Jx~Zti~~----------------------- --'T-2---i---T-~~ 

'----r~UN~~~~~~ Controlling the Operation of the --r---r ! i 
~ I ship and care fo," persons on : I i I 
: I board at the Operational Level I ! I 
1 1 + 1 I 

i-liOT COl\1PETENCE 13: Operate life saving Appliances 1 -----r--i I 
~ "1-3-.1- +Appr~)~.~d~;~ll:s~i;-pe~s-o~al s~l~i<~alT-e~h~iq~l~; -----.-- -t--~.---~ -~--r----=---l 
· I ! I 1 I 

:Ti'2-rKnowledge ofalanns and signals on board ship ~I 10 r-r-=q 
, 1 1 1 
r---~ . r---T-
· 13.~ 1 Kn()wl~dgc or life saving appliances and equipment I I" 1 " 
! I 

1 1 
I 

I 
i 13.4 i Swimming and Persona! survival I I " " " I 
L. 
I 13.5 I Safe working practices 2 I " " 

I i I 
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I 

I FUNCTION C t U' th 0 fth I 1 - on ro tng e pera Ion 0 c 
I I 

f ship and care for persons on 

l board at the Operational Level 

1 

14.0 COMPETENCE 14: Apply Medical First Aid on board 
ship 

! 14.1 I An approved course in Elementary First Aid 

L----t---------------------------------I FUNCTION -- Controlling the Operation of the 
: I ship and care for persons on 

L J board at the Operational Level , 
15.0 i COMPETENCE 15: Monitor compliance with legislative I 

; I requirements 
:-lsTI Basic working knowledge of the following IMO 

I : Convcntions:- SOLAS, MARPOL, LOADLINE, COLREG 
I I AND STeW i 

- I -
I 1.:l.2 I Role 01 Govt. of India 111 Control of ShIpS. Role of 

i Classi fication Society 
15.3 : Outline of ISO-9000 and ISM Code 

L •• ___ -;-. _________ _ 

Total Hours 
, .. -'- --. ----

Grand Total 

I 
f I 
I I 
I I 

I I 
I 

I 
~ 

I 

I 
.. .. I .. i 

------1---- ------.. 

I 

I I I 
I I 

! 
1 
I 

I I 
! J 

I : I 
I 

f 
I I 
I 

f I 
I 

24 
I 

I 
486 I 112 1504 i 

, 
I 

2102 Hom's I 
I _____ ._ ... ___ ._. __ ._ .... _. ______ . ___ . _______________________ .--J 
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ANNEX III 

EXISTING PATTERN OF 6 MONTHS TRAINING ON BOARD 

I---~ 

I I 
! Sr.No. I 

i 

Competence and Course Subjects 

f-- ---------t--=:-::: 
I FV~CTlOl\ - Marine Engineering at the Operational 

I 

I Level 

Hours of 
Training on 
board ship 

I 

L----~_1~~~~==~~--~--------------~~~----~----~----------------I l.0 COMPETENCE 1: Use appropriate tools for fabrication and i 

i repair operations typically performed on ships 
I 

I 

I Use of hand and power tools on board 

Use of mach1l1e tools on board and process 
1 

, 
J 

1 
l.1 
l.2 

/ 1.3 Use of measuring instruments on board 1 I 1-__ ----- _____________ . ______________ . ___________ . __ J 

L 1.4 Fabrication. welding, joining and cutting 5 I 

1.5 ,Boiler walel L.OJF.O. testll1g with test kits on board 4 
/ 1.6 I Safe working practices -
,--------t 
I , Fl"~CTlO~ - Marine Engineering at the 
: I Operational Level 

12 

!... ______ L ____ _ 

: 2.0 i CO"1PETE~CE 2: Use hand tools and measuring equipment 
! I Cor dismantling, maintcnance. repair and reassembly of 

I 2.1 i Familiarisation with tools for marine equipment assembly, : 
;- --- 'shipboard plant and equipment l 
I I repair and maintenance 8 / [ .. -. __ ._._L ___ . _ ___________________ . ___ _ ___________ 1 

I 2.2 : Selection of correct type of hand tools. power tools and 8 
~ _______ l-meas-_u_n_· n~g~e_q.,-l_li L-I_11_C_I1_t ______________________________ +-____________ ----! 

/ FV~CTIO" - Marine Engineering at the Operational 
, Level 

_. -- ----- -----_._----.. -------
~.(J CO;\IPETE~CE 3: l':se hand 1001s. electrical and electronic 

I l1lea~uring and test equipment f0r fault finding. maintenance and 
i repair operations. i 

j-.i - -T Us~-l;-f~kct;-ical m;;~U;·ing and testing cquipment in electrica-:I~-iI-----8----~1 
. ~ \\()rk~hop Oil b_o~Ij A1~p_ -.- - - - -.--- - - - --- - - - - --- . -+ --------- ---1 

,".2 I Cse of c!ectn1l1ic instruments. measuring equipment and I 
. . 1- lb' d I 8 _____ !....~~C_!J~.I~~!I~I]_~~~~~~IIle _. ______________ ---i/--

" I Sa!C'korkiIll!lwactices / 8 I .' .• ' . __ ~ .. _______ '= ___________________________ ---1-_______ . 

~ FL~CTIO:\ - :\'Iarine Engineering at the I I 

Operational Level I , / 

~ - - ~.:()---: CO:\lPE'fE:\CE 4: Maintain a safe Engineering Watch ~ : 
, - . -.. - -1- -- .---- - .... ----------.------.---.------ -.---- -- -----·--------1 
I 4.1 I Principles to hc observed in keeping a safc engineering watch 16 I 

;__ i on board I: 
; 4.2 ; Knowledge of details regarding operational guidance for / 48 ! 
I / Enaineer Officer-in-charge of an En rineering Watch : 

i Fl?~'CTIO:\ - Marine Engineering at the 
/ 0 crational Level 

"-----~~---~~~~~~~~~~~-:---~----~__:~---_1-----------~ 
, ~ 0 CO:\'IPETEl\CE 5: Use of English ill written and oral form 0 L--_-_. ___ L-____________________ ~ _______________________ ~ ___________ ~ 
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I 
! 

(The trainee has already attained this proficiency at intake 
I 

r 
I 

I level.) 
i FLi:\CTIO~ - Marine Engineering at the Operation 

L ___ ~ __ -rI~~_~~~ __ ~L~e,_'e~I~ ____________ ~ __ ~ ______________ ~ ____________ ___ 
I 6.0 I COMPETENCE 6: Operate Main and auxiliary machinery I 
! _______ 1 and associated control systems -+ ____________ _ 

lion board ship familiarization of main and auxiliary machinery 11 6.1 
including steering gear. air compressor, boiler and refrigeration 

120 i machinery. Preparing main auxiliaries and marine engine for I 
~ _____ J operations. + _____ _ 
1 0.2 'Location (If common faults, machinery malfunction. 72 
1 I troubleshooting and action necessary to prevent damogc i 
;- 0.3 ;'l\,1achinery related software application on computer I 16 
;-- T.4---r Safe working practices - I 24 
1------~l\CTIO:\ - ;\larine Engineering at the Operational i----------; 
I I Level 1 
i--7.0T CO;\'IPETENCE 7: Operate pumping systems and associated-J-I --------
I 1 control systems I 
1- -- ~f-------'!::.-- -.------------------------------...,...---.------.. ---. 
: 7.1 11 Marine pumps, valves and piping systcms operation and 11 80 
L mal11tenance I 
: 7.2 1 Familiarisation ofship's bilge, ballast and cargo 01 pumpll1g 
I I systems. The operations are carried out according to established 
I ! r-- ! rules and procedures. 
L 7.3 I Safe working practices 8 

40 

: : Ft.:NCTIOl' - Electrical, Electronic and Control 
I I Engineering at the operational Level 
)- R.O I COj\IPETE~CE 8: Operate and maintain altemators, 
L : generators and control systems 
: R.! I Repair and Maintenance of AC, DC machinery, circuit breakers, 
I I switch gear and starters 

56 

8.2+ i Lighting System and locating common faults on board 16, 
-- ---.--- ----------.--------- ---------------------1------------.--1 

1\_3 1 Electronic monitoring and control equipment fitted on board. 
11 Ship's internal communication and electrical steerinl! gear if 24 I 

~~ I 
~__ __ I fitted on board J 

: SA TCommissioning and performance testing of electrical equipment I 

I 16 ! f- on board ship , 
S.5 ! Routine testing and maintenance on electrical components - "7 I 

_ .! [\.J~B!lt!~lg~, ,gc.!~!:.ai(?~~:li£J~~ ~~t~..!:i~~~~~~12~~~~l!1~ ---f--------'~--- __ -1 
; __ ~~(~_ I Saf~working practices 4 i 

I I FC\CTIOl\ -- Maintenance and Repairs at the I 

: I Operational Level : 
_ '- _____ J ___ ----------------:---:---:=-...,.----:----:-------t------------, 

9.0 : CO'IPETE~CE 9: Maintain Marine Engineering Systems 
; lIlc!miJn!! conllol systcms I 
;--()~I--T\1aintcn;ncc overhaul of heat exchangers, marine diesel 

I . - 1 240 
_____ .y~;;:1I1S~: ~I~ C(l..!.l~p.!:.~~~:~~:.... _________________ .__ I __ _ 

9.2 ! Installation. rC-<Jsscmbling and [esling of machinery on board T ') 17 
. '-- - ___ . __ I_~.!l~ _______________ . -.L - - ------1 

, 9.3 1 Safe workinu. practices IS-
_. _ ..... - - --- -.-- ---.-- ------ -- --- -- -- -~--- --------- -~----.- ---'--.--~ 
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-~·I·'l;·:\cYr6:\ ·~~--(:~nt;:Oiling th~OperatiO-~of the-ship ---T----.----~ 

i and care for persons on board at the I 
Operational I.eve! I 

.- - - ---- - r-- - - - ---.- - --------------- - - ---- -___________________ ------L _______ -------, 
! U.O ; CO;\'lPETE~CE 10: Ensure compliance with pollution - I I 

~ _________ -tJ)re~:~~'-!.~~qUl rements. ----+------_________ -J 

l ___ LQ;~ Oily bilge separators, ODM equipment. and incinerator. I 24 
~ ___ IJL;' __ L Se~'.0.£e trea~ll1ent plant I R 
~ 10.3 ! Applications of M~RPOL Annexes i 8 
: ___ 10.4_--1 Safe workll1g practlces I 8 

i FL'~CTlON -- Controlling the Operation of the ship I 
I and care for persons on board at the 

/! Operational Level 
~ -- -ll~O; COM PETE~ CE 11: Maintain seaworthiness of the ship I 24 
/-----TFV\CTIO;\ -- Controlling the Operation of the ship -t-I----

and care for persons on board at the I 
l--------L- Operational Level -----ir----

r- 12.0 ; C(nIPETE:\CE 12: Prevent. control and tight fires on board_l---I ______ _ 
12.1 ! Knowledge of tire fighting appliances on board. their operation I ~.., 

I : und l1]aintenul~~_el?r.9~e~L!r~..:<; ... ____ . _ ... _ . ____ . __ . . . L _ _ ,1_ _ 

_ 12.2 : Sak \\"orkllli!. practices I ~ .- -- -------......... ---.- -----'::....--------~- -------------~-------r-------------.J 
; I rC\CTlo:\ -- Controlling the Operation of the ship / 

I 

and care for persons on board at the : 
L ___ ---+- Operational Level : 
, 13.0 ~ CO~WETE\lCE 13: Operate life saving Appliances I 
=---=-13T I Knowledge PI' alanns and signals on board ship -+-1----8---

j ---~~~__L Kl~~wledge ~f life saving appliances and equipment 011 board + __ £ _____ ~ 
13.3 I Sak working practices I R ~ 

! FC~CTlO" - Controlling the Operation of the ship I 
and care for persons on hoard at the i 

I Operational Level I 

-1-4-.0--!f-C-O-[\-WETE~CE 14: Apply Medical Firsl Aid on board Ship-r------- , 

I An approved course in Elcme11lary First Aid 8 
I Fl;l\CflOl\ - Controlling the Operation of the ship 

L------~ Operational Level _________ J 
,: and care for persons on board at the + I 

i 15.0 I COMPETENCE 15: Monitor compliance with legislative / 
/ requirements I 

IS.l I Knowledge and application of various rules and legislative 
! requirements in connection with SOLAS. MARPOL, 

, _ I LOADUNE. ISO and ISM Codes 
r : Total Hours 1248 ;--------, ------------------------------------+-------~ 
L ______ J Grand Tot..:...a_l _________________ J.-____ 1..:...2_4_S'----_J 
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ANNEX I\, 

]\lARINE ENGINEERING TRAINING INSTITUTES IN INDIA 

Maritime training and education in India started in December 1927 on board T.S. 

Dufkrin at Mumbai. The training was initially for deck cadets. This training v.,.'as 

exknckd to marine engineering cadets since 1935. Twenty five cadets each of 

n:lutlca! and engineering wings wcre admitted every year. The first and forem()st 

marine engineering training institute ashore \vas established in 1947 at Taratalla 

R(I<1(L Clkult3 tn satisfy the grO\\'ing ne<.:::d uf marine engin<.:::ers in India. This was a 

dream project of modern India. It started with an intake of 60 marine engineering 

cadets per year. This was initially named as Directorate of Marine Engineering 

Training (OMET). The headquarters is situated in Calcutta and a branch is organized 

at MUl11bai. under Ministry of Shipping (Government of India). The Institute has been 

renamed as Marine Engineering and Research Institute on 2nd February. 1994, 

Presently. 120 young marine engineering graduates are passing out of the portals of 

this time tcsted and proven institution, This is no\v considered as one of the most 

acclaimed marine institutes around the world, 

Four year degree ~ourse in manne engl11eenng approved by AICTE (All India 

Council for Technical Education) is being successfully ctH1ducted here. The 

theoretical classes together with practical training in the workshops of the institute are 

being imparted here besides carrying out actual maintenance. repair and overhauling 

or ship machineries in the marine workshops and repair yards. On successful 

completion of the course, the institution offers B.Mar.E. degree through her affiliation 

to .fadavpur University. Kolkata. 

Apart from sailing over the high seas around the globe traditionally. her alumni are 

occupying senior positions in the shipping industry all over the globe. She is also 

satisfying the present need of STCW-95 Convention of IMO. The institution 

constantly moulds the cadets into disciplined, dedicated and highly motivated marine 

engmeers. 
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Maritime training institutes in India were mainly in the Government sector till the 

year 1996, when it was opened up for private sector participation. Since then, more 

than ! 00 maritime training institutes were established in India in a short span of 5 

years time. These institutes conduct various pre sea and post sea courses and supply 

trained hands to the shipping industry world wide. 

The ahove development inf1uenccd the marine engineering training too. 

A.lV.l Following are the training institutes conducting 4 year degree in marine 
engineering 

I. Academy of Maritime Education and Training at Chennai, approved in 200 I for 

an annual capacity of 200 cadets. 

') Coimhatore Marine College at Coimbatorc approved in 2004 for annual capacity 

of' SO cadets. 

3. CV, Raman College of Engineering at Mathura. Bhuvaneswar approved in 2005 

for a capacity or 40 cadets per year. 

-+. K. M. Sdwol of Marine Engineering. Cochin University of Science and 

Technology, Cochin. approved in 2007 for a capacity of 30 cadets per year. 

S. Eurn Tech Maritime Academy at Cochin approved in 2007 for a capacity of 80 

cadets per year. 

6. Institute of Technology and Marine Engineering, Jhinga. Diamond Harbour Road, 

\Vest 8engal approved in 2003 for 80 cadets. 

7. International Maritime Institute Ltd. Greater Noida approved In 2005 for a 

capacity of 40 cadets. 

8. Maharashtra Academy of Naval Education and Training, rune approved in 2001 

for 200 cadets. 

9. !'vlarinc Engineering and Research Institute, Kolkata approved In 1952 for 150 

cadds. 

10. Mohamcd Sathak Engineering College. Kilakarai. Ramnathapuram, Tamil Nadu 

approved in 2000 for 30 cadets. 

ll. M's. GKM College of Engineering and Technology, A!apakkam-Mappedu Road, 

G.K.M. Nagar. Chennai - 63 approved in 2006 for 40 cadets. 
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12. PSN College of Engineering and Technology, Palayamkottai, Thirunelveli 

approved in 2004 for 30 cadets. In 2008 the approved intake was 60. 

13. RL Institute of Nautical Sciences, Madurai approved in 2000 for 120 cadets. 

14. Sri Venkateshwara College of Engineering, Sriperumbadur approved in 2002 for 

30 cadets. 

J 5. Tolani Maritime Institute, Talegaon, Pune approved in 2002 for 240 cadets. 

16. Vel's Academy of Maritime Education and Training, Chennai approved in 2005 

for 80 cadets. 

17. The Praveenya Institute of Marine Engineering & Maritime Studies, (PRIME), 

Vishakhapatnam. Andhra Pradesh approved in 2006 for 40 cadets. 

I R. SAMS College of Engineering and Technology, #82 Panapakkam, Chennai 

approved in 2006 for 40 cadets. 

! 9. International Maritime Academy. Korattur Village, Thiruvallur District approved 

in 2006 for 40 cadets and 80 cadets in the year 2008. 

20. Sri Nandanam College of Engineering, Tirupattur, Vellore District, Tami! Nadu 

approved in 2007 for 40 cadets. Approved intake is 30 for the year 2008. 

21. Narool Islam College of Engineering, Kumaracoil, Thuckalay, Tamil Nadu 

approved in 2007 for 40 cadets. 

Total: I 730 cadets per year 

Mazagon Docks Ltd. Mumbai has been approved for 25 trainees to undergo 4 year 

marine engineering workshop training. 

A.lV.2 Following institutes are approved for conducting pre sea course for 
graduate mechanical engineers 

1. Applied Research International, New Delhi approved in 2005 for 24 trainees 

2. Chidambaram Institute of Maritime Technology, Chennai approved in 1999 for 48 

trainees 

3. Cochin Shipyard Ltd., Cochin approved for J 00 trainees 

4. Coimbatore Marine Centre, Coimbatore approved in 2003 for 60 trainees 
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5. Garden Reach Ship builders and Engineers Ltd., Ko!kata approved for 100 

trainees 

6. Institute of Maritime Studies, Vasco-da-Gama, Goa approved In 1999 for 50 

trainees 

7. Mls Maritime Foundation, Chennai approved in 2002 for 48 trainees 

8. Mls Academy of Maritime Education and Training, Chennai approved in 2002 for 

24 trainees 

9, Marine Engineering and Research Institute, Mumbai approved in 2001 for 120 

trainees 

10. Samundra Institute of Maritime Studies, Pune approved in 2005 for 160 trainees 

11. Vel's Academy of Maritime Education and Training, Chennai approved in 2005 

for 48 trainees. 

12. RL Institute of Nautical Science, Madurai, Tamil Nadu approved in 2008 for 40 

trainees. 

13. Great Eastern Shipping Company Training Institute, Lonavala, Pune approved in 

200() for gO trainees. 

14. PS~ College or Engineering & Technology, Tirunelveli approved in 2008 for 40 

trainees. 

Total: 942 trainees per year 

A.lV.3 Institutes approved for conducting 2 year prc sea course for diploma 
holders 

I. Dr. B.R Ambedkar Govt. Polytechnic, Port Blair approved in 2004 for 24 trainees 

2. Institute of Maritime Studies,Goa approved in 2000 for 25 trainees 

3. Chidambaram Institute of Maritime Technology, Chennai approved in 2001 for 24 

trainees 

4. Southern Academy of Maritime Studies, Chennai approved in 2002 for 48 trainees 

5. Maritime Foundation, Chennai approved in 2002 for 24 trainees 

6. Vel's Academy of Maritime Education and Training, Chennai approved in 2005 

for 24 trainees. 
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Tota!: 169 trainees per year 

A.lV.4 Institutes approved for conducting marine engineers Alternate Training 
Scheme (A TS) 

I. Chennai School of Ship Management, Chennai approved in 1999 for 48 trainees 

2. Don Bosco Maritime Academy, Mumbai approved in 1998 for 20 trainees and 

now discontinued 

3. International Maritime Institute Ltd., UP approved In 1998 for 24 trainees and 

no\!. discontinued 

4. Interface College of Maritime Studies, Chennai approved in 1999 for 82 trainees 

and now discontinued 

Tota!: 48 trainees per year 

A.lV.S Institutes approved for conducting pre sea Polyvalent Course 

I. Marine Engineering and Research Institute, Mumbai approved for 40 cadets 

2. Academy of Maritime Education and Training, Chennai approved for 300 cadets 

Total: 340 cadets per year 

A.lV.6 Institutes approved for conducting pre sea 3 year B.Sc. (Nautical 
Science) and 4 year B.S. (Nautical Technology) 

I. T.S. Chanakya, Navi Mumbai approved for 90 cadets 

2. Academy of Maritime Education and Training, Chennai approved for 96 cadets 

3. Southem Academy of Maritime Studies, Chennai approved for 40 cadets 

4. Vel" s Academy of Maritime Studies. Chennai approved for 90 cadets 

:'. Indian Centre for Advancement of Research and Education. Haldia approved for 

BO cadets 

6. R. L Institute of Nautical Science, Madurai approved for 80 cadets 

7. Tolani Maritime Institute, Talegoan, Pune approved for 40 cadets 

Total: 516 cadets per year 
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The above mentioned institutes are the approved ones in the country to render 

structured training for marine engineers. However. this does not include the channels 

of marine engineering trainees for Near Coastal Voyages (NCV). 

It is felt that the number of engineering cadets being trained ID the country can 

gradually be raised over the years in view of the growing demand for Indian marine 

engineers all over the world. The BIMCO ;' ISF study. "771C mw/cl \I·jdc demand emd 

SllPP~V of seafarer.I" shows that cun-ently there is a world wide shortage of 16,000 

officers ~. : : r' 

In view of the above study results, the number of officer trainees can 

accordingly be increased safely without compromising on the quality of engineer. 
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