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Part E

Course Assessment 

· Introduction
This part of the course plan includes the discussions about what should be assessed and how the information will be used. Taking into account that assessment is the process that measures what trainees have learned, it is necessary that the assessment activities are aligned with learning targets, specific standards, and with the instructions given. That is why the Intended Learning Outcomes in Part C are herein provided as the basis for the assessment of trainee’s progress, development and learning of this course.

· Assessment Method
A written examination shall be administered in order to measure the acquired knowledge of the trainees. The examinations shall be administered at the end of training in which a passing mark is pre-requisite for the practical assessment.

To ensure representation of all topics covered in an objective type of test and to measure the desired level of thinking skills, the test items to be constructed shall be based on a Table of Specification (TOS). A sample of TOS was provided with the number of test items indicated to be used as a GUIDE ONLY.
On the other hand, a practical assessment shall be conducted to measure trainees’ ability to demonstrate the following:

· Use English language in written and oral form;
· Apply leadership and teamworking skills;
· Apply marine electro-technology principles;
· Apply marine electro-technology principles;
· Monitor and maintain operation of electrical equipment;
· Maintain and repair electro-pneumatics systems;
· Maintain and repair electro-hydraulics systems;
· Operate, maintain and repair Instrumentation, Process Control and Alarm Systems;
· Operate, maintain and repair Automation, Automatic Control Devices and Technology;
· Operate, maintain and repair Ship’s Communication Systems and Bridge Navigation Equipment;
· Operate, maintain and repair Marine Refrigeration and Air-Conditioning Systems;
· Operate, maintain and repair Mechanical Engineering System;
· Operate, maintain and repair Generators and Distribution Systems; and
· Operate and maintain Marine High Voltage systems.
Both methods of assessment used to measure the knowledge, skills and attitudes acquired by the trainees are reflected in the corresponding Assessment Plan. This document details the overall assessment strategy which includes the following information:
· when the assessment is to take place;

· what assessment methods are to be employed;

· the marks/weighting for each assessment;

· who is responsible for conducting the assessment;

· what resources are needed; and

· conditions under which assessments are to be conducted.

A sample of Assessment Plan was provided with number of test items and number of exercises for practical assessment indicated is to be used as a GUIDE ONLY.
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TABLE OF SPECIFICATION (TOS)
	Topics
	Time Allotment
	% of Teaching Time
	Thinking Skills 
	No. of Test Items

	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	

	Course Introduction
	1.0
	-
	-
	-
	-
	-
	-
	-
	-

	1. English Only in the Workplace
	3.5
	0.56%
	-
	1
	-
	-
	-
	-
	1

	2. Electrical and Electronic Engineering Publications
	3.5
	0.56%
	-
	-
	1
	-
	-
	-
	1

	3. Precautions to be taken to Prevent Pollution of Marine Environment
	1.0
	0.16%
	-
	1
	-
	-
	-
	-
	1

	4. Anti-Pollution Procedures and all associated Equipment
	2.0
	0.32%
	-
	1
	-
	-
	-
	-
	1

	5. Proactive Measures to Protect the Marine Environment
	1.0
	0.16%
	-
	1
	-
	-
	-
	-
	1

	6. Shipboard Personnel Management and Training
	12.0
	1.91%
	-
	1
	1
	-
	-
	1
	3

	7. Task and Workload Management
	6.0
	0.96%
	-
	1
	-
	-
	-
	-
	1

	8. Effective Resource Management
	6.0
	0.96%
	-
	1
	-
	-
	-
	-
	1

	9. Decision-Making Techniques
	4.0
	0.64%
	-
	1
	-
	-
	-
	-
	1

	10. Heat Transfer 
	6.0
	0.96%
	-
	-
	1
	-
	-
	-
	1

	11. Mechanics
	5.0
	0.80%
	-
	-
	1
	-
	-
	-
	1


	Contents
	Time Allotment
	% of Teaching Time
	Thinking Skills 
	No. of Test Items

	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	

	12. Hydromechanics
	5.0
	0.80%
	-
	-
	1
	-
	-
	-
	1

	13. Electrical Testing and Measuring Equipment
	16.0
	2.55%
	-
	1
	1
	1
	1
	-
	4

	14. Technology of Electrical Materials
	8.0
	1.28%
	-
	1
	-
	-
	1
	-
	2

	15. Electronic Workshop
	8.0
	1.28%
	-
	1
	1
	-
	-
	-
	2

	16. Electro-Technology and Electrical Machines Theory
	34.0
	5.42%
	2
	2
	2
	2
	-
	-
	8

	17. Fundamentals of Electronics and Power Electronics
	34.0
	5.42%
	2
	2
	2
	2
	-
	-
	8

	18. Electrical and Electronic Diagrams
	8.0
	1.28%
	-
	-
	-
	1
	1
	-
	2

	19. Electrical Drives
	16.0
	2.55%
	-
	1
	2
	1
	-
	-
	4

	20. Planned Maintenance Systems
	4.0
	0.64%
	-
	1
	-
	-
	-
	-
	1

	21. Shipboard Safety
	12.0
	1.91%
	-
	1
	1
	1
	-
	-
	3

	22. Electrical and Mechanical Workshop
	16.0
	2.55%
	-
	2
	2
	-
	-
	-
	4

	23. Safe Maintenance and Repair Procedures of Electrical Systems and Equipment
	28.0
	4.47%
	2
	2
	2
	-
	-
	1
	7

	24. Electro-Pneumatic Control Systems
	16.0
	2.55%
	-
	2
	1
	1
	-
	-
	4


	Topics
	Time Allotment
	% of Teaching Time
	Thinking Skills 
	No. of Test Items

	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	

	25. Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems
	6.0
	0.96%
	-
	-
	1
	-
	-
	-
	1

	26. Electro-Hydraulic Control Systems
	16.0
	2.55%
	-
	2
	1
	1
	-
	-
	4

	27. Safe Maintenance and Repair Procedures of Electro-Hydraulic Systems
	6.0
	0.96%
	-
	-
	1
	-
	-
	-
	1

	28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems
	12.0
	1.91%
	1
	2
	
	-
	-
	-
	3

	29. Instrumentation, Alarm and Monitoring Systems Onboard Ships
	16.0
	2.55%
	-
	1
	2
	-
	1
	-
	4

	30. Instrumentation and Control Diagrams
	6.0
	0.96%
	-
	-
	-
	1
	-
	-
	1

	31. Safe Maintenance and Repair Procedures of Instrumentation, Alarm and Monitoring Systems
	26.0
	4.15%
	2
	1
	1
	1
	1
	-
	6

	32. Fundamentals of Automation, Automatic Control Systems and Technology
	12.0
	1.91%
	1
	2
	-
	-
	-
	-
	3

	33. Computer Networks Onboard Ships
	8.0
	1.28%
	-
	1
	1
	-
	-
	-
	2

	34. Automation and Automatic Control Systems Onboard Ships
	8.0
	1.28%
	-
	1
	1
	-
	-
	-
	2



	Topics
	Time Allotment
	% of Teaching Time
	Thinking Skills 
	No. of Test Items

	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	

	35. Safe Maintenance and Repair Procedures of Automation and Automatic Control Systems
	10.0
	1.59%
	-
	1
	1
	-
	-
	-
	2

	36. Navigational Equipment
	11.0
	1.75%
	1
	-
	-
	1
	-
	-
	2

	37. Internal Communication Systems
	9.0
	1.44%
	1
	-
	-
	1
	-
	-
	2

	38. External Communication Systems
	9.0
	1.44%
	1
	-
	-
	1
	-
	-
	2

	39. Electrical and Electronic Systems Operating in Flammable Areas
	7.0
	1.12%
	1
	-
	-
	1
	-
	-
	2

	40. Marine Refrigeration and Air-Conditioning Systems
	30.0
	4.78%
	2
	2
	2
	1
	-
	-
	7

	41. Prime Movers, Including Main Propulsion Plants
	20.0
	3.19%
	2
	2
	1
	-
	-
	-
	5

	42. Auxiliary Machinery
	20.0
	3.19%
	2
	2
	1
	-
	-
	-
	5

	43. Steering System
	8.0
	1.28%
	-
	-
	-
	1
	1
	-
	2

	44. Cargo Handling System
	4.0
	0.64%
	-
	-
	-
	-
	1
	-
	1

	45. Deck Machinery
	4.0
	0.64%
	-
	-
	-
	-
	1
	-
	1

	46. Hotel System
	4.0
	0.64%
	-
	-
	-
	-
	1
	-
	1

	Topics
	Time Allotment
	% of Teaching Time
	Thinking Skills
	No. of Test Items

	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	

	47. Control Systems of Propulsion and Auxiliary Machinery
	12.0
	1.91%
	-
	1
	1
	1
	-
	-
	3

	48. Electrical Power Distribution Boards and Electrical Equipment
	40.0
	6.38%
	2
	3
	2
	1
	1
	-
	9

	49. Functions, Configurations and Performance Tests
	14.0
	2.23%
	-
	1
	1
	1
	-
	-
	3

	50. Hazards, Precautions and Safety Procedures Required for the Operation of Power Systems Above 1,000 volts
	12.0
	1.91%
	1
	1
	1
	-
	-
	-
	3

	51. High Voltage Technology
	4.0
	0.64%
	-
	1
	-
	-
	-
	-
	1

	52. Electrical Propulsion, Electric Motors and Control Systems
	10.0
	1.59%
	1
	1
	-
	-
	-
	-
	2

	53. Operation and Maintenance of High Voltage Systems
	28.0
	4.47%
	1
	1
	3
	1
	-
	1
	7

	Total
	628.0
	100%
	25
	50
	40
	22
	10
	3
	150


Note: The MTI has the prerogative to determine the total number of test item.



ASSESSMENT PLAN
	Topics
	Written Assessment

	
	No. of

Test Items
	Assessment Methods
	Assessment Period
	Grading Scheme

	Course Introduction
	-
	Multiple-Choice Questions, Identification,

Enumeration, 
Essay, Interpretation of Diagrams, and Problem Solving

Multiple-Choice Questions, Identification,

Enumeration, 
Essay, Interpretation of Diagrams, and Problem Solving

Multiple-Choice Questions, Identification,

Enumeration, Essay, Interpretation of Diagrams, and Problem Solving

Multiple-Choice Questions, Identification,

Enumeration, Essay, Interpretation of Diagrams, and Problem Solving

Multiple-Choice Questions, Identification,

Enumeration, Essay, Interpretation of Diagrams, and Problem Solving


	Written Exam is administered at the end of the training period.

(Summative Assessment)

Written Exam is administered at the end of the training period.

(Summative Assessment)

Written Exam is administered at the end of the training period.

(Summative Assessment)

Written Exam is administered at the end of the training period.

(Summative Assessment)


	Obtain at least 75% mark from Written Exam

Obtain at least 75% mark from Written Exam

Obtain at least 75% mark from Written Exam

Obtain at least 75% mark from Written Exam



	1. English Only in the Workplace
	1
	
	
	

	2. Electrical and Electronic Engineering Publications
	1
	
	
	

	3. Precautions to be taken to prevent pollution of marine environment
	1
	
	
	

	4. Anti-pollution procedures and all associated equipment
	1
	
	
	

	5. Proactive measures to protect the marine environment
	1
	
	
	

	6. Shipboard Personnel Management and Training
	3
	
	
	

	7. Task and Workload Management

8. 
	1
	
	
	

	8. Effective Resource Management

9. 
	1
	
	
	

	9. Decision-Making Techniques

10. 
	1
	
	
	

	10. Heat Transfer
	1
	
	
	

	11. Mechanics
	1
	
	
	

	12. Hydromechanics
	1
	
	
	

	13. Electrical Testing and Measuring Equipment

14. 
	4
	
	
	

	14. Technology of Electrical Materials

15. 
	2
	
	
	

	15. Electronic Workshop
	2
	
	
	

	16. Electro-Technology and Electrical Machines Theory

17. 
	8
	
	
	

	17. Fundamentals of Electronics and Power Electronics
	8
	
	
	

	18. Electrical and Electronic Diagrams
	2
	
	
	

	19. Electrical Drives
	4
	
	
	

	20. Planned Maintenance Systems
	1
	
	
	

	21. Shipboard Safety
	3
	
	
	

	22. Electrical and Mechanical Workshop
	4
	
	
	

	23. Safe Maintenance and Repair Procedures of Electrical Systems and Equipment
	7
	
	
	

	24. Electro-Pneumatic Control Systems
	4
	
	
	

	25. Safe Maintenance and Repair Procedures of Electro-Pneumatic Systems
	1
	
	
	

	26. Electro-Hydraulic Control Systems
	4
	
	
	

	27. Safe Maintenance and Repair Procedures of Electro-Hydraulic Systems
	1
	
	
	

	28. Fundamentals of Instrumentation, Process Control, Alarm and Monitoring Systems
	3
	
	
	

	29. Instrumentation, Alarm and Monitoring Systems Onboard Ships
	4
	
	
	

	30. Instrumentation and Control Diagrams
	1
	
	
	

	31. Safe Maintenance and Repair Procedures of Instrumentation, Process Control, Alarm and Monitoring Systems
	6
	
	
	

	32. Fundamentals of Automation, Automatic Control Systems and Technology
	3
	
	
	

	33. Computer Networks Onboard Ships
	2
	
	
	

	34. Automation and Automatic Control Systems Onboard Ships
	2
	
	
	

	35. Safe Maintenance and Repair Procedures of Automation and Automatic Control Systems
	2
	
	
	

	36. Navigational Equipment
	2                
	
	
	

	37. Internal Communication Systems
	2
	
	
	

	38. External Communication Systems
	2
	
	
	

	39. Electrical and Electronic Systems Operating in Flammable Areas
	2
	
	
	

	40. Marine Refrigeration and Air-Conditioning Systems
	7
	
	
	

	41. Prime Movers, Including Main Propulsion Plants
	5
	
	
	

	42. Auxiliary Machinery
	5
	
	
	

	43. Steering Systems
	2
	
	
	

	44. Cargo Handling Systems
	1
	
	
	

	45. Deck Machinery
	1
	
	
	

	46. Hotel Systems
	1
	
	
	

	47. Control Systems of Propulsion and Auxiliary Machinery
	3
	
	
	

	48. Electrical Power Distribution Boards and Electrical Equipment
	9
	
	
	

	49. Functions, Configurations and Performance Tests
	3
	
	
	

	50. Hazards, Precautions and Safety Procedures Required for the Operation of Power Systems above 1,000 volts

51. 
	3
	
	
	

	52. High Voltage Technology
	1
	
	
	

	53. Electrical Propulsion, Electric Motors and Control Systems
	2
	
	
	

	54. Operation and Maintenance of High Voltage Systems
	7
	
	
	

	TOTAL
	150
	
	
	




ASSESSMENT PLAN
	Practical Assessment
	Grading Scheme

	Assessment Tasks
	

	(Module I)

Use English language in written and oral form
	(Module III)

Apply leadership and teamworking skills
	(Module IV)

Heat Transmission, Mechanics and Hydromechanics
	

	Assessment Criteria
	

	Used marine electro-technical terminologies appropriately    

Communicated using English Language in oral and written form
Interpreted various types of shipboard drawings

Fill-out shipboard forms with relevant information 

Prepared incident reports in accordance with company regulations

Prepared hand-over reports using prescribed company  forms

	Applied team approach and good team communication in a given shipboard operation

Applied planning and co-ordination techniques

Applied prioritization techniques

Applied effective communication on board and ashore


	Determined the specific heat capacity of a metal and the latent heat of fusion, in a laboratory experiment
Determined the effect of tension and compression to a material, in a laboratory experiment
Determined the effect of pressure, temperature and flow rate in hydraulic systems
	Successfully meeting all the Assessment Criteria in all Assessment Tasks




	Practical Assessment
	Grading Scheme

	Assessment Tasks
	

	(Module V)

Apply marine electro-technology principles
	(Module VI)

Monitor and maintain operation of electrical equipment
	(Module VII)

Maintain and repair electro-pneumatics systems
	

	Assessment Criteria
	

	Used electrical testing and measuring equipment

Performed conductivity test

Tested the following based on prescribed procedure:

· dielectric properties of materials 

· magnetic properties of materials
Measured forward and reverse bias voltages of semiconductors

Used electronic hand tools in accordance with operating manuals
Interpreted DC circuit diagrams

Constructed DC circuit using various components

Detected faults and troubleshoot DC circuit

Interpreted AC circuit diagrams

Constructed AC circuit using various components
Detected faults and troubleshoot AC circuits
Performed winding and insulation resistance test of transformers

Monitored safe working parameters of DC motors and DC generators

Monitored safe working parameters of AC machines

Constructed sequence control circuits using logical operations

Detected faults and troubleshoot sequence control circuits 

Constructed power conversion circuits

Performed function test of power conversion circuit
	Interpreted electrical and electronic diagrams

Operated the following equipment based on prescribed procedure: 

· fixed- and variable-speed drives for DC motors; 

· fixed- and variable-speed drives for asynchronous motors;

· control systems of servo drives

Connected field buses to electrical drives

Created planned maintenance system report

Applied safety precautions to be taken before commencing maintenance work/ repair

Filled-out forms used for Working on Shipboard Electrical Systems

Applied isolation procedures before commencing work, maintenance or repair

Used electrical hand tools, power tools, mechanical tools and special tools

Installed various lighting fixtures

Detected faults associated with lighting systems using the alarm, monitoring system and appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of lighting systems

Applied maintenance procedures for lightning systems

Repaired lighting systems

Tested the performance of repaired lighting systems

Detected faults associated with electric motors using the alarm, monitoring system and appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of electric motors

Applied maintenance procedures for electric motors

Repaired electric motors

Tested the performance of repaired electric motors

Detected faults in fire detection systems using the alarm, monitoring system and appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of fire detection systems
Applied maintenance procedures for fire detection systems
Tested the performance of repaired fire detection systems

Detected faults in hotel equipment using the alarm, monitoring system and appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of hotel equipment

Applied maintenance procedures for hotel equipment
Repaired hotel equipment

Tested the performance of repaired hotel equipment
	Conducted function test of the following equipment based on prescribed procedure: 

· pneumatic control valve

· pneumatic actuators

· electro-pneumatic accessory

Constructed the following:

· electro-pneumatic process control circuits

· basic control air system

Detected faults in Electro-Pneumatic systems using appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of Electro-Pneumatic equipment

Repaired electro-pneumatic equipment

Tested the performance of repaired Electro-Pneumatic equipment


	Successfully meeting all the Assessment Criteria in all Assessment Tasks




	Practical Assessment
	Grading Scheme

	Assessment Tasks
	

	(Module VIII) 

Maintain and repair electro-hydraulics systems
	(Module IX)

Operate, maintain and repair Instrumentation, Process Control and Alarm Systems
	(Module X)

Operate, maintain and repair Automation, Automatic Control Devices and Technology
	

	Assessment Criteria
	

	Conducted function tests of the following:

· hydraulic control valves
· hydraulic actuators
· electro-hydraulic accessories
Constructed the following circuit using correct devices:

· electro-hydraulic process control circuits
· basic control of steering gear
Detected faults in Electro-Hydraulic systems using appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of Electro-Hydraulic equipment

Repaired Electro-Hydraulic equipment

Tested the performance of repaired    Electro-Hydraulic equipment
	Tested the different components in instrumentation and control systems

Operated P controllers, PI controllers, PD controllers and PID controllers

Illustrated the interconnections of the instrumentation process control, alarm and monitoring systems  

Monitored safe working parameters of process control system  

Interpreted piping and instrumentation diagrams

Detected faults associated with Instrumentation, Alarm and Monitoring Systems using appropriate test instruments

Used appropriate tools and equipment for maintenance and repair of Instrumentation, Alarm and Monitoring Systems
Repaired Instrumentation, Alarm and Monitoring Systems

Tested the performance of repaired Instrumentation, Alarm and Monitoring Systems
	Monitored the operating parameters of an automatic control system (sensors, controllers and final control elements)

Interpreted the schematic diagrams in automation and automatic control system

Connected computer equipment and devices in the data network

Used computer equipment and associated devices connected in the data network

Connected input and output devices to a PLC

Loaded program to a PLC device

Monitored operating parameters of the PLC system

Detected faults in Automation and Automatic Control Systems  

Used appropriate tools and equipment for maintenance and repair of Automation and Automatic Control Systems

Repaired automation and automatic control systems

Conducted performance test of repaired automation and automatic control systems
	Successfully meeting all the Assessment Criteria in all Assessment Tasks




	Practical Assessment
	Grading Scheme

	Assessment Tasks
	

	(Module XI) 

Operate, maintain and repair Ship’s Communication Systems and Bridge Navigation Equipment
	(Module XII) 

Operate, maintain and repair Marine Refrigeration and Air-Conditioning Systems
	(Module XIII) 

Operate, maintain and repair Mechanical Engineering System
	

	Assessment Criteria
	

	Performed maintenance and repair procedures for navigational equipment

Used internal communication systems

Performed maintenance and repair procedures of internal communication systems
Used external communication systems

Performed maintenance and repair procedures of external communication systems

Performed maintenance and repair of electrical and electronic systems operating in flammable areas
	Monitored the safe working parameters of a refrigeration system

Monitored the safe working parameters of the HVAC system

Performed maintenance and repair procedures of HVAC system

Detected faults involving electrical and mechanical of HVAC system

Performed troubleshooting techniques to repair HVAC system


	Monitored the operating parameters of the following:

· Boilers

· Various pump 

· Compressed-air systems

· Cooling water systems 

· Separators

· Stern tubes

· Oily Water Separators 

· Sewage system

· Fuel oil system

· Lube oil system

· steering systems

Operated the following based on instruction manual:

· various cargo handling equipment

· various deck machineries

· various types of hotel equipment

Monitored the operating parameters of the control system needed to maintain a safe operating condition
	Successfully meeting all the Assessment Criteria in all Assessment Tasks

Successfully meeting all the Assessment Criteria in all Assessment Tasks




	Practical Assessment
	Grading Scheme

	Assessment Tasks
	

	
	
	

	Assessment Criteria
	

	Tested devices, instruments and equipment installed in electrical distribution boards

Monitored parameters in electrical distribution boards to maintain safe operating conditions

Executes coupling and breaking of connection between switchboard and distribution panels

Conducted function test of power management system

Checked the settings of power management system 

Performed coupling of generator to the main bus

Performed load sharing of generators

Performed changing over of generators 

Monitored safe working parameters of generators

Connected shore power to the ship

Connected emergency generator to the emergency switchboard

Conducted battery maintenance

Conducted UPS maintenance

Conducted function test of monitoring systems

Monitored the configuration parameters of the monitoring systems 

Applied maintenance and repair procedures of monitoring system in case of abnormal operation

Conducted function test of automatic control devices

Monitored configuration parameters of the automatic control devices

Applied maintenance and repair procedures of automatic control devices in case of abnormal operation

Conducted function test of protective devices

Monitored the configuration parameters of the protective devices performance of the protective devices

Applied maintenance and repair procedures of protective devices in case of abnormal operation
	Conducted risk assessment prior to performing specific task/job involving high voltage systems

Used high voltage tools and instruments, including PPE appropriate to high voltage systems operations

Applied the safety procedures when working with power systems in excess of 1,000 volts

Operated power management system used in controlling high voltage equipment

Operated high voltage equipment

Applied switch strategy for isolating components of high voltage system

Conducted isolation of high voltage equipment

Applied ground/earthing procedures

Conducted Insulation Test and Polarization Index on high voltage equipment


	Successfully meeting all the Assessment Criteria in all Assessment Tasks

Successfully meeting all the Assessment Criteria in all Assessment Tasks

Successfully meeting all the Assessment Criteria in all Assessment Tasks








�


�





























(Module XIV)





Operate, maintain and repair Generators and Distribution Systems





(Module XV)





Operate and maintain Marine High Voltage systems
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