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Abstract : In developing countries, the establishment of maritime colleges and the training of excellent merchant marine officers can greatly impact on
the growth of the marine industry in a given country. The project to establish the Kenya Maritime College ('KMC') has been driven by the Kenyan
government, which has been challenged by the growth of the marine industry in Korea. This study aims to the development of curriculum for the
navigation science department of the KMC. To do this, firstly the Kenyan environments was surveyed. Then, IMO maritime education requirements, IMO
model courses and curriculums from the navigation science departments of major maritime universities around the world were reviewed. Lastly, based on
these surveys and reviews, curriculum for the navigation science department of the KMC was developed. This curriculum is comprised of an educational
course that requires a total of 5 years of study, including 1 year of on-board training and a total of 200 credit hours (20 credit hours per semester).
Although this curriculum has been developed to fit the environments of Kenya, it is expected to offer a point of reference for similar studies in other

countries with the goal of standardizing maritime education internationally.
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Fig. 1. The map of Kenya.
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Table 1. Review for subjects in IMO Model Courses

Category . Course Ratio
%) Subject No. Hours %)
Celestial Navigation 7.03 60 8
Terrestrial Navigation 7.03 244 34

7.03 25 3
7.03 58 8

Electronic Navigation

Navigational Equipments

.. |Navigational Watch 7.03 10
Na‘?g;‘” COLREG 703 | 100 | 13
BRM 7.03 8 1
RADAR and ARPA 1.07 66 9
ECDIS 1.27 40 5
GMDSS 1.25 132 18
Total 743 100

Ship Handling 7.03 15 7
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Comparison of navigation subjects between major

maritime universities

Ship Stability 703 | 41 | 21

Op(eﬁ‘t)“’n Ship Construction 703 | 63 | 32
Meteorology 7.03 79 40
Total 198 100
Marine Cargo Operation 7.03 77 54
Oil/Chemical Tanker
Cargo | Operation 1.01 36 25
(®) él;]elizgzi Gas Tanker 104 30 21
Total 143 100
Maritime English 3.17 533 76
Marine Pollution Prevention| 7.03 15 2
Respond to Emergency 7.03 66 9
Others | International Maritime
39) Convention 7.03 33 3
Leadership and Teamwork 1.39 20 3
Shipboard Medical 1.14 30 4
Total 697 100
Grand Total 1,781
Safety of personnel and L, 13,19,
Basic  |ship 20, 21
Safety |Fire Fighting 2.03 29
Life-Saving Appliances 1.23 32
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7) Merchant Academy of Asia and Pacific
8) Dalian Maritime University

9) Vietnam Maritime University

10) Hochiminh City University of Transport

University

Total
credit
hours

Subjects

IMO

Terrestrial Nav.(16), Celestial Nav.(4), Electronic
Nav.(2), Navigatioal Euipments(4),
Radar/ARPA(4), ECDIS(3), GMDSS(9),
Navigational Watch(1), BRM(1), COLREG(7)

51

USMMA

Terrestrial Nav., Celestial Nav., Electronic Nav.,
Advanced Nav., Bridge Watch-standing, -
COLREG, Radar/ARPA, Navigation 1 & 2

CMA

Navigation(4), Advanced Nav.(3), Celestial
Nav.(4), Radar/ARPA(4), ECDIS(3), GMDSS(3),
BRM(2), Watch-standing(2), COLREG(2)

27

PMMA

Terrestrial Nav.(8), Celestial Nav.(8), Electronic
Nav. & Radar/ARPA(S), Navigatioal Euipments
& ECDIS(4), GMDSS(5), Deck
Watch-keeping(3), COLREG(4)

34

Terrestrial Nav.(8), Celestial Nav.(8), Electronic
Nav. & Radar/ARPA(5), GMDSS(5), Deck
Watch-keeping(3), COLREG(4)

34

KMOU

Terrestrial Nav.(3), Celestial Nav.(2), Electronic
Nav.(3), Navigational Equipments(3), Navigation
Practice(2), Radar/ARPA(3), ECDIS(2), GMDSS(4),
Deck Watch-keeping(2), BRM(2), COLREG(3)

31

Terrestrial Nav.(2), Celestial Nav.(2), Electronic
Nav.(2), Radar(2), Navigational Equipments(2),
COLREG(3), GMDSS(4), Total Navigation
Practice 1(15), Total Navigation Practice 2(15),
BRM(1)

48

DMU

Navigation 1(5), Navigation 2(7), Navigational
Equipments(5), Navigation Practice(8), GMDSS(5),
Deck Watch-keeping(4), Radar/ARPA(5)

39

VIMARU

Magnetic Compass(2), Terrestrial Nav.(9),
Celestial Nav.(4), Radio Communication
Equipments(8), Navigational Equipments(3),
COLREG(2)

31

HCMUT

Celestial Nav.(2), Radio Communication(6), Chart
Works(3), Navigational Equipments(4), BRM(3), 31
Passage Planning(9), Watch-keeping Practice(4)

Common
Subjects

Terrestrial Nav.(6), Celestial Nav.(3), Electronic
Nav.(2), Radar/ARPA(4), Navigational
Euipments(4), ECDIS(3), GMDSS(6), Bridge
Watch-keeping(2), COLREG(3), BRM(2)

35
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Table 3. Comparison of operation subjects between major maritime

universities
Total
University Subjects credit
hours

MO Meteorology(5), Ship Handling(1), Ship 13
Structure(4), Ship Stability(3)

USMMA Mete;qrology, Ship Handling, Ship Structure, Ship )
Stability

CMA Meteorology(3), Ship Handling(4), Ship 14
Structure(2), Ship Stability(3), Ship Operation(2)
Meteorology(2), Ship Handling(3), Ship

PMMA | g1 icture(3), Stability & Trim(4) 12

MAAP Me.tteorology(3), Ship Handling(4), Stability & 1
Trim(4)

Meteorology(3), Ship Handling(3), Ship Handling

KMOU Practice(2), Ship Structure & Maintenance(3), 16
Ship Structure & Maintenance Practice(2), Huge
Ship Handling(3)

Meteorology(2), Ship Handling(3), Ship Structure

MMU | & Maintenance(2), Ship Handling Simulation(2), 10
Search and Rescue(1)

DMU Meteorology(5), Ship Handling(4), Weather 16
Routing(2), Ship Structure(3), Seamanship(2)
Meteorology(3), Ship Handling(5), Ship

VIMARU Stability(2), Seamanship(5), Ship Maintenance(2) 17
Meteorology(5), Ship Handling(6), Ship Stability

HCMUT | : Basic(3), Ship Stability : Application(3), 20
Seamanship(3)

Common | Meteorology(5), Ship Handling(6), Ship 17

Subjects | Stability(3), Ship Structure(3)

4.3 32 n2=59 Hlw
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Table 4. Comparison of cargo subjects between major maritime

universities
Total
University Subjects credit
hours
MO Marine Cargo Operation(5), Oil/Chemical Tanker 9
Operation(2), Liquefied Gas Tanker Operation(2)
USMMA Cargo .Operatlop, Tanker Operahon,. Cargo ) )
Operation Practice 1, Cargo Operation Practice 2
Cargo Operation(1), Tank Vessel Operation(3),
CMA | Cargo Vessel Operation(3), Liquefied Gas 10
Cargoes(2), Liquefied Gas Cargoes Lab(1)
PMMA Non-dangerous Cargo Handling & Stowage(2), 5
Dangerous Cargo Handling & Stowage(3)
Cargo Handling & Stowage(2), Cargo Handling
MAAP | & Stowage of Dangerous Goods(3), Liquid Cargo| 7
Handling(2)
Marine Cargo Transportation(3), Cargo Operation
KMOU | Practice(2), Tanker Operation Practice(2), 10
Liquefied Gas Transportation(3)
MMU Cargo .Stowage and Stability(3), Special Ship 5
Operation(2)
DMU Marine Cargo Operation(4), Special Cargo 3
Operation(2), Cargo Operation of LNG Carrier(2)
Cargo Transportation by Ship 1(3), Cargo
VIMARU Transportation by Ship 2(3) 6
HCMUT | Marine Cargo Operation(2) 2
Common | Marine Cargo Operation(5), Oil/Chemical Tanker 10
Subjects | Operation(3), Liquefied Gas Tanker Operation(2)
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Table 5. Comparison of miscellaneous subjects between major

Lk

Table 6. Comparison of major subjects between major maritime

maritime universities universities
Total Total
University Subjects credit Subjects credit
hours hours
Maritime English(36), Response to Emergency(4), . s
Marine Pollution Prevention(1), International Common Naval Aljchltecture(:”.), Mar1§1me ALaWSG)’ .
IMO o . . . 46 . Introduction to Marine Engineering(3), Ship 15
Maritime Conventions(2), Shipboard Medical(2), Subjects Safety Man: t(3). Shivpine Practices(3
Leadership and Teamwork(1) alety agement(3), Shipping Practices(3)
Maritime English, Basic Fire-fighting, Safety of
USMMA | Life at Sea, Aquatic Survival, Advanced - _ =o
Fire-fighting, Ship Medicine 4.6 7|= wat=2| Hju
= RRRICI 2 ou oz B O o)l=sliq
CMA Marine Survival(2), Small Craft Operations(1), 5 71Z i 7] dhE R A s olgsked 2
Basic/Advanced Marine Shipboard Medical(2) Q3 7| 2AAE H£E5517] Y3 wyESolt), o] 94X
Basic Safety(3), Maritime English(3), Merchant Zy fstulct HQof wel ot nHEES WA 9
PMMA [Sxilésesng(};)& Rescue(4), Marine Pollution and 13 T} Table 7 7} slo] 7|2 WHEESL A2 H waho]
ILE pylEo Al Ao 2L [y E 7 4
Basic Safety(3), Maritime English(3), Marine g% wAES A Aol A wAhnt vhrbA =
MAAP | Pollution and Prevention(3), Merchant Ship 11 7y gigte] 7|2 wREE2 FFFo] Bol xo AASHA &
Search & Rescue(4) o}
AN ljl—
Maritime English(3), Maritime English
Practice(2), Medical Care(2), Safety of Life at
KMOU | Sea Practice(2), Response to Marine Accidents 17 Table 7. Comparison of basic subjects between major maritime
Practice(2), International Maritime . ..
Conventions(3) universities
Maritime English(3), Maritime Communication Total
English(2), Medical Care(1), Safety and Subjects credit
MMU | Response to Emergency(3), Maritime Safety 13 hours
Convention(2), Maritime Environment
Convention(2) Calculus 1(3), Calculus 2(3), Linear
Elementary Maritime English(3.5), Maritime Algebra(3), Physics for Engineers(3),
DMU English Listening and Speaking(1), Intermediate | |, Common | Chemistry for Engineers, Statistics(3), 31
Maritime English(3.5), Advanced Maritime : Subjects | Spherical Trigonometry(3), Computer
English(2.5) Programming(3), Communication Skills(3),
Marine Environment Protection(2), Maritime Swimming(2), Physical Exercises(2)
English 1(3), Maritime English 2(3), Emergency
VIMARU Situation at Sea(2), International Conventions 13
and IMOG) 5. ALks Xoisr &al st wataky (2
Maritime English 1(3), Maritime English 2(3),
HCMUT | Maritime English 3(3), 12
Response to Marine Emergency(3) 51 nitntgel 58 3 J|l28A
Maritime English(3), Response to Emergency(4), 1) ng3ge &5
Common | Marine Pollution Prevention(2), Shipboard Mokl EF alalElEl T almld o] (kA Ei- o] ora)
Subjects | Medical(2), Leadership and Teamwork(2), 16 AFafFeher da et bt el b S dFd
International Maritime Conventions(3) Aol SMT B ALE A= Aot ey F2 9
S sguietel wakshge] rejskE Avksuste] 3
45 M2 WA= Hw A TN AR ol star F7Fe] AT okt
A7 WS IMOZH 25 7] w olsle] At W R e BAY Bohol WEIY) A Tl A}
23 W ALY Hopol Wed WE wAREEA 2t o ok AF WARS AUFORA ¥ shbiel ARIE P
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Table 9. Developed curriculum for navigation science department

of Kenya Maritime College

Year Seme Subject Cate | Credit
ster gory | Hours
Calculus 1 B 3/0/3
Linear Algebra B 3/0/3
Physics for Engineers B 3/0/3

| Chemistry for Engineers B 3/0/3
HIV/AIDS B* | 3/0/3
Computer Programming B 3/0/3
Physical Exercises B 1/2/2

Total 19/2/20
Calculus 2 B 3/0/3
Spherical Trigonometry B 3/0/3

1 Statistics B | 303
Communication Skills B* 3/0/3

2 | Numerical Methods B 3/0/3
Development Studies and Social B* | 303

Ethics

Swimming B 1/2/2

Total 19/2/20
Differential Equations B 3/0/3

Fluid Mechanics B 3/0/3

1 | Engineering Mechanics B 3/0/3
Naval Architecture M 3/0/3

Terrestrial Navigation 1 S-1 3/0/3
Marine Meteorology 1 S22 | 3/0/3
Marine Cargo Operation 1 S-3 | 2/0/2
Total 20/0/20
Maritime Laws M 3/0/3

5 E:legcitlrl:grlicig& Communication M 303
COLREG S-1 | 3/0/3

2 Terrestrial Navigation 2 S-1 3/0/3
Ship Structure S-2 | 3/073
Marine Meteorology 2 S-2 1/2/2
Marine Cargo Operations 2 S-3 | 3/0/3
Total 19/2/20
Human Resource Management M 3/0/3
Celestial Navigation S-1 3/0/3
Electronic Navigation S-1 | 2/02

1 Ship Handling 1 S-2 | 3/0/3
Tanker Operations S-3 | 3/0/3
Maritime English 1 S-4 | 3/0/3
International Maritime Conventions | S-4 | 3/0/3
Total 20/0/20

3 Maritime Administration M | 303
Shipping Practice M 3/0/3
Deck Watch-keeping S-1 2/0/2

) GMDSS 1 S-1 | 3/0/3
Navigational Equipments S-1 4/0/4

Ship Handling 2 S22 | 3/0/3
Marine Pollution Prevention S-4 | 2/0/2
Total 20/0/20
Introduction to Marine Engineering | M 3/0/3
Marine Insurance M 3/0/3
GMDSS 2 S-1 | 2/2/3
Radar/ARPA S-1 | 4/0/4

1 | BRM S-1 | 2/0/2
Ship Stability S-2 | 3/0/3
Shipboard Medical S-4 | 2/02
Total 18/4/20
Marine Survey M 3/0/3
Logistics and Transportation M 3/0/3

Ship Safety Management M 3/0/3

) ECDIS S-1 | 3/0/3
Liquefied Gas Tanker Operations | S-3 | 2/0/2
Respond to Emergency S-4 | 4/0/4
Leadership and Teamwork S4 | 2/02
Total 20/0/20

Sea Training T 40
Grand Total 200
Note :

(1) B is Basic Subject, M is Major Subject, S1 is Navigation
Subject, S2 is Operation Subject, S3 is Cargo Subject, S4 is
Miscellaneous Subject
(2) Asterisk(*) indicates compulsory subject required by Kenya

government.
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