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Marine Mechanics

A. Introduction to Marine Mechanics (9th) S1 B4
B. Fuel and Lubrication Systems (9th) S2 B4
C. Electrical Systems (10th) S1 B1
D. Rigging (10th)S2 B1
E. Electrical Diagnostics (10th) S2B2
F. Ignition Systems (11th)  S1 B2
G. Engines (11th) S2 B1
H. Service Operations (11th) S2B2
I. Lower Units/ Outdrives (12th)  S1 B3
J. Diesel (12th)  S1 B2
K. Diesel II (12th)  S2 B3

II. PROGRAM  DESCRIPTION
.
This four year program provides coherent and rigorous content aligned with challenging academic standards and relevant

technical knowledge and skills needed to prepare for further education and careers in Marine Mechanics.  It provides
technical skill proficiency and includes competency-based applied learning that contributes to the academic knowledge,
higher-order reasoning and problem-solving skills, work attitudes, general employability skills, technical skills, and
occupation-specific skills.This content includes but is not limited to the following: service, repair and overhaul of
four-stroke and two-stroke cycle engines and outboard motors, and service and repair of boating accessories.  With
regard to the above, course content will include electrical systems, fuel systems, power transfer systems, ignition
systems, cooling systems, lubrication systems, drive systems and boat and trailer rigging.The course content will also



include training in communication, leadership, human relations and employability skills; and safe, efficient work
practices.

III. PROGRAM OUTCOME

Graduates of the Marine Technology program will possess the skills and competencies required for entry level
employment in the field as well as a foundation for pursuing post-secondary education. Upon completion of this course,
students will have earned Yamaha pre-certification and OSHA 10.

V. COURSE DESCRIPTIONS

Introduction to Marine Mechanics
Introduction to Marine Mechanics is an entry level course that will provide students with an overview of the marine mechanic
profession. Students will learn safety procedures for a wide variety of tasks, such as power tools, machinery, chemicals,
electrical, fire, and injuries.

Fuel and Lubrication Systems
In this course, students will learn to troubleshoot and service an array of carburetors and fuel systems. Students will participate
in a variety of hands-on experiences in diagnosing, repairing, and rebuilding fuel systems. Students will also learn how to
troubleshoot and repair lubrication systems.

Electrical Systems
Students will be introduced to electrical equipment from a variety of manufacturers including starters, ignition, charging, lighting,
engine-management, and accessory systems. Students will also become proficient in the use of the ohmmeter, voltmeter, and
ammeter for testing electrical systems and verification of functions.



Rigging
Students will learn how to set up and install outboard motors, sterndrive engines, and instrument gauges along with hooking up
electrical and remote controls. In addition, students will be introduced to the setup and maintenance of a variety of optional
equipment choices such as trolling motors, depth finders, and trailers
.
Electrical Diagnostics
In this course, students will build on the information learned in Electrical Systems to diagnose electrical problems in engines,
outboards, starters, lighting, and accessories. This course will build depth of knowledge in electrical systems while focusing on
problem solving.

Ignition Systems
This section will prepare students to diagnose and repair ignition systems. Students will become skillful at testing the various
components.  They will also learn the old style point ignitions and will be able to transition to modern electronic ignitions.

Engines
In this course, students will learn to operate and repair two and four-stroke internal combustion engines. They will also learn to
perform the diagnosing and repair of marine engines. The content will also include cooling and exhaust systems and lubrication.

Service Operations
Students will become proficient in the role of a service employee and the job responsibilities with dealerships of the major
boating manufacturers. Students will learn inventory management, parts, warranties, service manuals, repair orders, and rates.
Students will also become accustomed to using manufacturer’s computer software and workstations.



V. STANDARDS

● 9.3.12.TD.1 Describe the nature and scope of the Transportation, Distribution & Logistics Career Cluster and the
role of transportation, distribution and logistics in society and the economy.

●
9.3.12.TD.2 Describe the application and use of new and emerging advanced techniques to provide solutions for
transportation, distribution and logistics problems.

●
9.3.12.TD.3 Describe the key operational activities required of successful transportation, distribution and logistics
facilities.

●
9.3.12.TD.4 Identify governmental policies and procedures for transportation, distribution and logistics facilities.

●
9.3.12.TD.5 Describe transportation, distribution and logistics employee rights and responsibilities and employers’
obligations concerning occupational safety and health.

●
9.3.12.TD.6 Describe career opportunities and means to achieve those opportunities in each of the Transportation,
Distribution & Logistics Career Pathways.

● 9.3.12.TD‐MTN.1 Develop preventative maintenance plans and systems to keep facility and mobile equipment
inventory in operation.

● 9.3.12.TD‐MTN.2 Design ways to improve facility and equipment system performance
● 9.2.8.CAP.10: Evaluate how careers have evolved regionally, nationally, and globally.
● 9.2.8.CAP.11: Analyze potential career opportunities by considering different types of resources, including

occupation databases, and state and national labor market statistics.
● 9.2.8.CAP.12: Assess personal strengths, talents, values, and interests to appropriate jobs and careers to

maximize career potential.
● 9.2.8.CAP.13: Compare employee benefits when evaluating employment interests and explain the possible impact

on personal finances.



● 9.2.8.CAP.15: Present how the demand for certain skills, the job market, and credentials can determine an
individual’s earning power

● 9.2.8.CAP.17: Prepare a sample resume and cover letter as part of an application process.
● 9.2.8.CAP.18: Explain how personal behavior, appearance, attitudes, and other choices may impact the job

application process
● 9.2.8.CAP.20: Identify the items to consider when estimating the cost of funding a business
● 9.2.12.CAP.21: Explain low-cost and low-risk ways to start a business.
● 9.2.12.CAP.22: Compare risk and reward potential and use the comparison to decide whether starting a business is

feasible.
● 9.2.12.CAP.23: Identify different ways to obtain capital for starting a business.
● 9.4.2.CI.1: Demonstrate openness to new ideas and perspectives (e.g., 1.1.2.CR1a, 2.1.2.EH.1, 6.1.2.CivicsCM.2).
● 9.4.2.CI.2: Demonstrate originality and inventiveness in work (e.g., 1.3A.2CR1a).
● 9.4.2.CT.1: Gather information about an issue, such as climate change, and collaboratively brainstorm ways to

solve the problem (e.g., K-2-ETS1-1, 6.3.2.GeoGI.2).
● 9.4.2.CT.2: Identify possible approaches and resources to execute a plan (e.g., 1.2.2.CR1b, 8.2.2.ED.3).
● 9.4.2.CT.3: Use a variety of types of thinking to solve problems (e.g., inductive, deductive)
●

● Career Ready Practices:
○ Act as a responsible and contributing community member and employee.
○ Attend to financial well-being.
○ Consider the environmental, social and economic impacts of decisions.
○ Demonstrate creativity and innovation.
○ Utilize critical thinking to make sense of problems and persevere in solving them.
○ Model integrity, ethical leadership and effective management.
○ Plan education and career paths aligned to personal goals.
○ Use technology to enhance productivity, increase collaboration and communicate effectively.
○ Work productively in teams while using cultural/global competence.



○
● RST.9-10.1. Accurately cite strong and thorough evidence from the text to support analysis of science and technical

texts, attending to precise details for explanations or descriptions.
● RST.9-10.2. Determine the central ideas, themes, or conclusions of a text; trace the text’s explanation or depiction

of a complex process, phenomenon, or concept; provide an accurate summary of the text.
● RST.9-10.4. Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they

are used in a specific scientific or technical context relevant to grades 9-10 texts and topics.
● WHST.9-10.4. Produce clear and coherent writing in which the development, organization, and style are

appropriate to task, purpose, and audience.
● WHST.9-10.6. Use technology, including the Internet, to produce, share, and update writing products, taking

advantage of technology’s capacity to link to other information and to display information flexibly and dynamically.
● WHST.9-10.7. Conduct short as well as more sustained research projects to answer a question (including a

self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple
sources on the subject, demonstrating understanding of the subject under investigation.

Grade 9

UNIT: EXPLORATORY COURSE: INTRO TO MARINE MECHANICS LENGTH: 2 WEEKS

STANDARDS/PROFICI
IES

ESSENTIAL QUESTIO CONTENT : students w
know

SKILLS students will be
to

ASSESSMENTS

Standard; 9.3.12.TD.1
Standard: 3.12.TD.2
Standard: 9.3.12.TD.3

Why is personal safety
important in the shop?

What Personal Protectiv
Equipment (PPE) is req
in the shop?

Marine Shop Safety Use shop tools and
equipment safely.
Understand shop safety
rules.

Shop Safety Test

Live work in the shop us
PPE



Standard; 9.3.12.TD.1
Standard: 3.12.TD.2
Standard: 9.3.12.TD.3

What is fire safety in the
shop?

Where do you store
hazardous materials an
grease or gasoline soak
rags?

What are Electrical Safe
Precautions?

What are the different ty
of tools and equipment 
in the
Marine Shop?

How are tools and
equipment used safely 
Marine Shop?

Marine Shop Tools and
Equipment

Know different classes o
extinguishers .
Describe how to store
hazardous materials an
gasoline soaked rags.
Understand electrical sa
precautions.
Identify hand tools, air t
and pullers
Use in the marine repai
shop.
Understand the proper 
of hand tools, air tools, 
pullers.

Using Shop Tools and
Equipment Test

Live work in shop using

UNIT: Introduction to Marine Mechanics SEMESTER: I LENGTH:  12 WEEKS

STANDARDS/PROFICIE
ES

ESSENTIAL QUESTIONCONTENT
Students will know

SKILLS
Students will be able to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 3.12.TD.2
Standard: 9.3.12.TD.3

What are the adjustmen
and repairs needed to be
completed on Trailers?

How to repair and
work on trailers.

Make boat to trailer adjustmentsTrailer Lighting Quiz



Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard: RST.9-10.4.
Standard; WHST.9-10.6
Standard: WHST.9-10.7

Remove and replace lighting
systems.

Remove, inspect, repack, and
replace wheel bearings and spr

Remove and replace brakes.

Check lug nuts on the trailer for
correct torque.

Replacing Brakes on
Trailer Quiz

Wheel Bearings Qui

Trailer repair Assess

Standard: 9.3.12.TD.1
Standard: 3.12.TD.2
Standard: 9.3.12.TD.3
Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard: RST.9-10.4.
Standard; WHST.9-10.6
Standard: WHST.9-10.7

How are Marine Woods,
Metals, and Fiber-Glass 
on Marine Vessels?

How to use variou
materials in boatin
repair activities.

Explain the hazards of a marine
environment to woods, metals, 
fiber-glass.

Explain a galvanic series.

Explain the theory for using give
materials in boat repair activitie

Marine Vessel Wood
Metals, and Fiber-G
Assessment

Hands-On Fiber-GLa
Boat Project

Standard: 9.3.12.TD.1
Standard: 3.12.TD.2
Standard: 9.3.12.TD.3
Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard: RST.9-10.4.
Standard; WHST.9-10.6

How do I Maintain and R
Basic Two-Stroke Cycle
Outboard Engines?

How to maintain a
repair Two-stroke
cycle outboard
engines.

Explain the basic principles of th
operation of the two-stroke cycl
internal combustion engines.

Identify types of two-stroke cycl
engines.

Maintaining Two-Stro
Engines Test

Repairs on Two-Stro
Outboard Engines
Assessment



Standard: WHST.9-10.7 Locate engine serial and model
numbers.

Set up and use precision
measurement tools.

Drill and remove broken studs a
install helicoils.

Demonstrate appropriate heatin
techniques and skills.

Identify engine assemblies and
systems.

Disassemble engines.
Remove, clean, and inspect hea
for cracks, warpage, and damag
spark plug threads.

Diagnose head problems by us
the visual inspection method.

Diagnose head problems by us
the compression tester method

Diagnose head problems by us
the stethoscope method.

Remove, clean, and inspect pis
rods and assemblies.

Hands-On Demonst
of Two-Stroke Engin
Repairs



Measure out-of-round of pistons
cylinders.

Hone cylinders.

Check the total bearing service 
connecting rod bearings.

Measure piston skirts and ring
groves.

Measure the piston ring gap in
cylinder bores.
Install piston pins according to
manufacturer’s specifications.

Check rod and piston assembly
alignment.
Install rings on pistons.
Install piston rod assemblies.

Measure and check crank shaft
with a micrometer.

Check needle bearings.
Inspect crank shafts and install
seals.

Inspect, clean and/or replace re
valves.

Reassemble engines.



Grade 9

UNIT: Fuel and Lubrication Systems SEMESTER: II LENGTH:  12 WEEKS

STANDARDS/PROFICI
ES

ESSENTIAL
QUESTIONS

CONTENT
Students will know:

SKILLS
Students will be able to:

ASSESSMENTS

Standard: 9.3.12.TD.6

Career Ready Practices
Act as a responsible an
contributing community
member and employee.
Attend to financial
well-being.
Consider the environme
social and economic im
of decisions.
Demonstrate creativity a
innovation.
Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard; RST.9-10.4.

What are the
requirements of fuel
sources?

How do I understand
function and
requirements of the 
system?

What are the
components of the
different fuel system

What are the differen
types of fuel systems

How to Maintain and Rep
Fuel Systems on Boats.

Identify and locate fuel sy
components (fuel tanks, l
filters, etc.).

Sketch and label the parts
total fuel systems.

Service fuel lines and prim
bulbs (vacuum test).

Describe or demonstrate 
process for removing,
cleaning, inspecting, and
installing fuel tanks.

Marine Vessel Fuel Sys
Assessment

Remove, clean, and rei
a fuel tank.



Standard: WHST.9-10.4
Standard: WHST.9-10.6
Standard: WHST.9-10.7

What are the service
requirements of the 
system?

Locate and identify fuel p
and test the vacuum and
pressure.

Determine and make
appropriate fuel oil mixtur

Standard: 9.3.12.TD.6
Career Ready Practices
Act as a responsible an
contributing community
member and employee.
Attend to financial
well-being.
Consider the environme
social and economic im
of decisions.
Demonstrate creativity a
innovation.
Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard; RST.9-10.4.
Standard: WHST.9-10.4
Standard: WHST.9-10.6
Standard: WHST.9-10.7

What is the delivery
checklist for a marin
vessel?

How to Prepare a Deliver
Checklist.

Make center line
measurements for outboa
motor installation.

Locate manufacturers’ ID
plates.

Mount control boxes at th
helm.

Place wiring and cables in
neat and orderly manner.

Adjust the control cables 
the engine to the control b

Center the steering cable
the engine.

Find suitable locations for
accessories and mount th
to the boat.

Delivery Checklist Writt
Assessment

Delivery Checklist
Hands-On Assessment



Lubricate shafts, install
propellers, and fasten bot
securely.

Check for proper levels.
Check manufacturers’
specifications.

Describe how to or test-ru
boats.

Recheck work completed

Demonstrate proper
procedures for checking o
level capacity.

Install or connect drain pl
petcocks, hose clamps, h
etc.

Remove and replace runn
lights.

Troubleshoot lighting syst
and accessories.

Check and adjust throttles
cables, horns, lights, and
tachometers.

Check the steering system
proper operation.



Standard: 9.3.12.TD.6
Career Ready Practices
Act as a responsible an
contributing community
member and employee.
Attend to financial
well-being.
Consider the environme
social and economic im
of decisions.
Demonstrate creativity a
innovation.
Standard: RST.9-10.1.
Standard: RST.9-10.2.
Standard; RST.9-10.4.
Standard: WHST.9-10.4
Standard: WHST.9-10.6
Standard: WHST.9-10.7

How are proper leve
an Out-board fuel sy
checked?

How to Maintain and Rep
Out-Board

Identify the major types o
carburetors.

Check and adjust the thro

Identify and service differ
types of EFI/DFI Systems

Identify air cleaners.
Identify basic carburetors
circuits (chokes, floats, fu
inlets; idle, intermediate a
high speeds; mains, etc.)

Diagnose carburetor
problems.

Remove, clean, overhaul
replace and make final
adjustments to carburetor

Diagnose exhaust proble
such as back pressure.

Regular Maintenance o
Out-Board Fuel System
Assessment

Out-Board Fuel System
Repair - hands-on.

Grade 10

UNIT: Electrical/ Rigging SEMESTER: I LENGTH:  12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS



Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How do you locate
and identify electrical
systems on marine
vessels?

How are voltmeters,
ammeters and
ohmmeters used?

How do I diagram a
typical circuit using a
single wire system?

What are the
procedures for testing
and charging
batteries?

Where are fuel
gauges located?

How do I remove and
replace fuel gauges?

Maintain and Repair
Electrical Systems

Locate and match
electrical units by
their symbols on a
wiring diagram.
Set up and use
voltmeters, ammeters
and ohmmeters.
Locate and identify
electrical
components.
Sketch a typical
circuit using a single
wire system.
Test storage batteries
using proper industry
recognized battery
testing equipment.
Charge storage
batteries.
Remove and replace
batteries and service
battery boxes.
Repair damaged wire
and electrical
harnesses.
Diagnose circuit
troubles using
continuity or a test

Locating Electrical
Systems Quiz

Locate Electrical
Systems Hands On

Sketch of Typical
Circuit/ Single Wire
System

Electrical Systems
Assessment

Demonstrate how to
Remove and replace
batteries - hands on

Damaged Wire/
Electrical Harnesses
Quiz

Demonstrate how to
remove and replace
gauges and lights
hands-on.

Batteries/ Gauges
Assessment



light and low reading
voltmeters to record
voltage drop.
Sketch and label
typical fuel gauge
systems.
Remove and replace
gauges or indicating
lights.
Remove and replace
fuel-sending units.
Diagnose gauges and
accessory system
troubles using
voltmeters,
ammeters, or
detached sending
units.
Sketch typical circuits
such as those for auto
bilge pumps or
navigation lights.
Locate opens, shorts
and grounds.
Demonstrate
proficiency in applying
industry standard wire
terminal practices.



Demonstrate proper
installation of 2
position and 3
position battery
switches.
Demonstrate correct
procedure for
connecting batteries
in series and parallel.
Check alternator
output voltage with
engine running
compared with
specifications.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:

What are the Units of
Complete Charging
Circuits?

How do I disassemble
charging systems and
identify the
components?

What are the steps in
testing charging
systems?

How do I reassemble
the charging system?

Maintain and repair
outboard charging
systems.

Sketch and label the
units of complete
charging circuits.
Disassemble charging
systems and identify
the components.
Perform stator and
rectifier testing on
charging systems.
Reassemble and test
the charging system.
Set up and use
ohmmeters.

Sketch of Complete
Charging Circuits

Reassemble and test
the charging system -
hands-on.

Charging Systems
Assessment



WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

Reassemble and test
complete units.

Grade 10

UNIT: Electrical/ Rigging Continued SEMESTER: II LENGTH:  12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

Where is the battery
ignition system
located?

How do I locate and
match electrical units
by their symbols on a
wiring diagram?

How do I use an
ohmmeter?

What is timing and
the timing light?

Maintain and repair
outboard battery/EFI
ignition systems.

Locate and identify
parts of the battery
ignition system.
Locate and match
electrical units by
their symbols on a
wiring diagram.
Sketch and label
complete battery
ignition systems.
Check coil resistance
with an ohmmeter.
Set up and use test
equipment.
Set timing using
timing light.

Battery Ignition Quiz

Find and match
electrical units by
their symbols on a
wiring diagram.

Sketch and label
complete battery
ignition systems.

Use an ohmmeter
hands-on.

Set Timing hands-on.

Clean and re-gap
spark plugs hands-on.



Clean and re-gap
spark plugs.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How arte outboard
engines positioned?

What are trim and tilt
limits?

How are digital
gauges set up?

Set up electric and
digital control box,
and gauges

Assign position to
outboard engines.
Set up trim and tilt
limits.
Set up digital gauges.

Position outboard
engines hands-on.

Demonstrate trim and
tilt limits.

Demonstrate how to
set up digital gauges
hands-on.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready

What are recoil
starters and their
components?

How do I reassemble
recoil starters?

Maintain and repair
outboard cranking
systems.

Disassemble recoil
starters.
Inspect components
of recoil starters.
Reassemble recoil
starters.

Electrical Starting
System Quiz

Recoil Starter
Assessment

Demonstrate how to



Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the
components of
electrical starting
systems?

What do I use to
troubleshoot starting
systems?

Identify components
of electrical starting
systems.
Bench test switches.
Troubleshoot starting
systems using a
multimeter.
Locate opens, short
and grounds

reassemble recoil
starters hands-on.

UNIT: Engine Electrical Diagnostics SEMESTER: II LENGTH:  12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.

What are the
procedures for
connecting diagnostic
equipment to an
outboard engine?

What are the
procedures for
opening and closing
diagnostic programs?

How do I identify

Troubleshoot and
solve problems with
outboard engines
using industry
recognized
computer-based
diagnostic.

Demonstrate and
understand the proper
procedures for
connecting diagnostic
equipment to an
outboard engine.
Identify and
demonstrate the
proper procedures for
opening and closing
diagnostic programs.

Demonstrate the
proper procedures for
connecting diagnostic
equipment to an
outboard engine
hands-on.

Open and close
diagnostic programs
hands-on.

Assessment on



Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

faults and data to be
used to solve
outboard engine
trouble?

How do I plan to
repair outboard
engines using the
data found?

Use multiple research
techniques to identify
faults and data to be
used to solve
outboard engine
trouble.
Formulate a plan to
repair outboard
engines given the
data found.
Download, save, and
print output data from
an outboard engine.

identifying/ solving
outboard engine
trouble.

Plan and save data
for repair of outboard
engines hands-on.

Grade 11

UNIT: Ignition Systems SEMESTER: I LENGTH: 12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6

What are electrical
symbols?

How are ohmmeters
used?

Maintain and repair
outboard capacitor
discharge ignition
systems.

Sketch and label
electrical symbols.
Set up and use
ohmmeters.

Sketch and label
electrical symbols.

Demonstrate use of
ohmmeters hands-on.



Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How is a DVA tester
used?

How are timing lights
set up and used?

What are the parts of
capacitor discharge
ignition systems?

How are electrical
units located by their
symbols on a wiring
diagram?

What are C/D ignition
systems?

How do I check coil
resistance and stator
windings with an
ohmmeter?

Set up and use a DVA
tester or equivalent.
Set up and use spark
testers.
Set up and use timing
lights.
Set up and use a
multimeter.
Locate and identify
parts of capacitor
discharge ignition
systems.
Locate and match
electrical units by
their symbols on a
wiring diagram.
Sketch and label
complete C/D ignition
systems.
Check coil resistance,
shorts and grounds
with an ohmmeter.
Check stator windings
with an ohmmeter.
Check sensor coils,
charge coils, ignition
coils and shorts to

Quiz on setting up
and using timing
lights.

Demonstrate use of
multimeters.

Quiz on parts of
capacitor discharge
ignition systems.

Assessment on
Outboard Capacitor
Discharge Ignition
Systems.



ground with a DVA
tester or equivalent.
Check power packs
with an ohmmeter
and a DVA tester or
equivalent.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How do I locate
electrical units by
their symbols on a
wiring diagram?

What are complete
battery ignition
systems?

How do I set up and
use test equipment?

How is a timing light
used to set timing?

Maintain and repair
electronic ignition
systems.

Locate and match
electrical units by
their symbols on a
wiring diagram.
Sketch and label
complete battery
ignition systems.
Set up and use test
equipment.
Set timing using a
timing light.

Demonstrate set up
and use of test
equipment.

Quiz on timing light.

Assessment: How to
Maintain and Repair
Electronic Ignition
Systems.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6

How do I sketch and
label electrical
symbols?

How are multimeters
set up and used?

Maintain and repair
capacitor discharge
ignition systems.

Sketch and label
electrical symbols.
Set up and use
multimeters.

Demonstrate set up
and use spark testers.

Locate and identify
parts of capacitor
discharge ignition



Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How is appropriate
test equipment set up
and used?

How are spark testers
set up and used?

What are timing lights
and how are they
used?

Where and what are
the parts of capacitor
discharge ignition
systems?

How is an ohmmeter
used to check coil
resistance, shorts and
grounds?

How do I check
sensor coils, charge
coils, ignition coils
and shorts to ground
with appropriate test
equipment?

Set up and use
appropriate test
equipment.
Set up and use spark
testers.
Set up and use timing
lights.
Locate and identify
parts of capacitor
discharge ignition
systems.
Locate and match
electrical units by
their symbols on a
wiring diagram.
Check coil resistance,
shorts and grounds
with an ohmmeter.
Check sensor coils,
charge coils, ignition
coils and shorts to
ground with
appropriate test
equipment.

systems hands-on.

Assessment on
Capacitor Discharge
Ignition Systems.



Grade 11

UNIT: Engines SEMESTER: II LENGTH: 12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the basic
principles of
four-stroke cycle
internal combustion
engines?

What are the types of
four-stroke cycle
engines?

Where are engine
serial and model
numbers located?

What are engine
assemblies and
systems?

How do I diagnose
valve and head
problems using the
visual inspection
method?

Maintain and repair
basic four-stroke
cycle outboard
engines.

Explain the basic
principles of the
operation of
four-stroke cycle
internal combustion
engines.
Identify types of
four-stroke cycle
engines.
Locate engine serial
and model numbers.
Identify engine
assemblies and
systems.
Diagnose valve and
head problems by use
of the visual
inspection method.
Diagnose valve and
head problems by use

Quiz on the Operation
of Four-Stroke Cycle
Internal Combustion
Engines.

Demonstrate engine
assemblies and
systems hands-on.

Demonstrate the
visual inspection
method.

Demonstrate the
compression tester
method.

Demonstrate
disassembly of an
engine and inspection
of parts.

Remove and inspect



How do I diagnose
valve and head
problems using the
compression tester
method?

How do I disassemble
engines and inspect
parts?

What are cracked,
warped and damaged
spark plug threads?

How do I inspect and
adjust valves?

How are the camshaft
and filters inspected
and cleaned?

How are oil seals
inspected?

What is the correct
way to inspect and
replace a timing belt/
chain?

of the compression
tester method.
Disassemble engines
and inspect parts.
Clean and inspect
heads for cracks,
warpage and
damaged spark plug
threads.
Inspect valves for
warpage, burns,
cracks, stem wear, tip
wear and margin.
Adjust valves.
Remove and inspect
the camshaft and
lifters.
Clean and inspect
lifters for wear.
Time valve drive
assemblies.
Reassemble engines.
Inspect oil seals.
Inspect/replace timing
belt/chain.

the camshaft and
filters hands-on.

Assessment - Basic
Four-Stroke Cycle
Outboard Engine
Maintenance and
Repair



Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the types
and functions of
lubrication systems?

What are the
principles of
lubrication systems?

How is an engine
checked for leaks?

How are oil and filters
changed?

How are the oil
pressure and level
checked?
How are oil metering
systems inspected
and checked?

Maintain and repair
outboard lubrication
systems.

Identify the types and
functions of
lubrication systems.
Explain the principles
of lubrication
systems.
Check engines for oil
leaks.
Change engine oil
and filters.
Check engine oil
pressure and level.
Recognize and use
only recommended
oil.
Inspect and service
oil metering systems.

Types and function of
Lubrication Systems
Quiz

Demonstrate how to
check an engine for
oil leaks hands-on

Demonstrate how to
change oil and filters
hands-on

Assessment:
Maintaining and
Repairing Outboard
Lubrication Systems

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.

What are the
principles of cooling
systems?

How do I trace water
flow through the
cooling system?

How are water pumps
disassembled and
checked for
problems?

Maintain and repair
outboard cooling
systems.

Explain the principles
of cooling systems.
Trace water flow
through the cooling
system.
Disassemble,
examine for problems
and reassemble water
pumps.

Cooling System Quiz

Demonstrate how to
disassemble and
check for problems of
a water pump
hands-on

Remove, service and
replace thermostats/
thermostat housings
hands-on.



Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are thermostats
removed and
checked?

How are thermostat
and thermostat
housings serviced
and replaced?

Remove check and
replace thermostats.
Service poppet
valves.
Service or replace
thermostat and
thermostat housings.

Assessment on how
to maintain and repair
Outboard Cooling
Systems.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are fuel system
components?

Where are fuel
system components
found?

How are fuel gauge
systems and parts
sketched and
labeled?

How are fuel gauges
removed and
replaced?

How do I service fuel
lines?

How are fuel-sending
units removed and
replaced?

Maintain and repair
inboard fuel systems

Identify and locate
fuel system
components ( fuel
tanks, lines, filters,
etc.).
Sketch and label
typical fuel gauge
systems.
Sketch and label the
parts of total fuel
systems.
Remove and replace
fuel gauges.
Service fuel lines.
Remove and replace
fuel-sending units.
Describe or
demonstrate the
process for removing,
cleaning, inspecting,

Demonstrate how to
identify and locate
fuel system
components
hands-on.

Sketch and label
typical fuel gauge
systems and their
parts.

Demonstrate how to
remove and replace
fuel gauges
hands-on.

Fuel-sending unit
Quiz
Assessment:
Removing, Cleaning,
Inspecting, and
Installing Fuel Tanks



What is the process
for removing,
cleaning, inspecting,
and installing fuel
tanks?

and installing fuel
tanks.
Vacuum test fuel
system.

Grade 11

UNIT: Service Operations SEMESTER: II LENGTH: 12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How do I prepare a
resume for the
outboard industry?

How do I apply for
positions at
dealerships?

What are the different
positions at
dealerships?

What are the
responsibilities of
different positions at
dealerships?

What are the

Acquiring Careers in
the Outboard
Industry.

Prepare a resume for
the outboard industry.
Apply for positions at
dealerships.
Know that the dealer
principle is normally
the owner of the
business.
Recognize that there
are four types of
management
positions in a
dealership.
Describe the
responsibilities of the

Prepare a resume for
the outboard industry.

Assessment:  Careers
in the Outboard
Industry



functions of the
service department
and the parts
department in the
outboard industry?

sales department in
the outboard industry.
Know that the service
department maintains
and repairs the
customers’ products.
Understand the
functions of the parts
department.

Grade 12

UNIT: Lower Units/ Outdrives SEMESTER: I LENGTH: 12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:

How are lower gear
cases removed and
replaced?

What are the
components of the
lower gear case?

How are lower gear
cases refilled with oil?

How are propeller
pitch diameter and

Maintain and Repair
Outboard Lower Gear
Cases.

Remove and replace
lower gear cases.
Identify the
components of the
lower gear case.
Refill lower gear
cases with specified
oil.
Determine propeller
pitch diameter and
hub type.

Demonstrate how to
remove and replace
lower gear cases
hands-on

Refill lower gear
cases with oil
hands-on.

Assessment:
Maintain and Repair
Outboard Lower Gear
Cases



RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

hub type determined?

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are steering
handle groups
disassembled and
reassembled?

What is the process
for disassembling and
assembling exhaust
housings and water
assemblies?

What is the process
for replacing motor
mounts and shock
absorbers?

What is the process
for lubricating fittings?
What are pressure
and vacuum testing
gear cases?

What is the process
for removing and
servicing cylinders
and rams?

Assemble and
Maintain Outboard
Lower Units and
Housing Assemblies.

Disassemble and
reassemble steering
handle groups.
Understand the
process for
disassembling and
assembling exhaust
housings and water
tube assemblies.
Understand the
process for replacing
motor mounts and
shock absorbers.
Lubricate all fittings.
Pressure and vacuum
test gear cases.
Understand the
process for removing
and servicing
cylinders and rams.
Adjust the trim and
tilt.

Demonstrate how to
disassemble and
reassemble steering
handle groups
hands-on.

Exhaust housing and
water tube
assemblies Quiz

Demonstrate the
process for replacing
motor mounts and
shock absorbers
hands-on.

Cylinders and rams
Quiz

Demonstrate how to
pressure and vacuum
test gear cases
hands-on.

Mechanical, electrical,
and hydraulic shifting
unit Quiz.



How do I adjust the
trim and tilt?

What is the difference
between the
mechanical and
electrical and
hydraulic shifting
units?

What is the shifting
theory of the lower
unit?

What is the procedure
for filling trim and tilt
with hydraulic oil?

Determine the
difference between
the mechanical and
electrical and
hydraulic shifting
units.
Explain the shifting
theory of the lower
unit.
Perform correct
procedure for filling
trim and tilt with
hydraulic oil.

Demonstrate the
procedure for filling
trim and tilt with
hydraulic oil
hands-on.

Assessment:
Assemble and
Maintain Outboard
Lower Units and
Housing Assemblies.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:

What are the
components of the
upper gear case?

How are upper and
lower gear cases
refilled with oil?

What are the
manufacturer's
installation
procedures for stern
drive units?

Maintain and Repair
SternDrive Upper
Gear Case.

Identify components
of the upper gear
case.
Use the proper oil to
refill upper and lower
gear cases.
Check manufacturer's
installation
procedures for stern
drive units.

Demonstrate how to
refill upper gear case
with oil hands-on.

Assessment:
Maintain and Repair
SternDrive Upper
Gear Case.



WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the
components of the
lower gear case?

How are lower gear
cases removed and
replaced?

How are lower gear
cases refilled with oil?

How are propeller
pitch, diameter, and
hub type determined?

Maintain and Repair
SternDrive Lower
Gear Cases.

Identify components
of lower gear case.
Remove and replace
lower gear cases.
Refill lower gear
cases with specified
oil.
Determine propeller
pitch, diameter and
hub type.

Demonstrate how to
refill lower gear cases
with oil hands-on.

Assessment: Maintain
and Repair
SternDrive Lower
Gear Cases

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.

How do I check
engine alignment?

How are electrical
components checked
with test equipment?

How are “U” joints
removed and
replaced?

Maintain and Repair
SternDrive
Intermediate
Housings.

Check engine
alignment.
Check electrical
components with
proper test
equipment.
Understand the
process for removing

Demonstrate how to
check engine
alignment hands-on.

Check electrical
components with test
equipment hands-on.

“U” joints and transom
plates Quiz



Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the
components of
transom plates?

How are trim and tilt
systems serviced,
installed and
adjusted?

and replacing “U”
joints.
Identify components
of transom plates.
Service, install, and
adjust trim and tilt
systems.

Assessment: Maintain
and Repair
SternDrive
Intermediate
Housings.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are
transmissions
removed and
replaced?

How are
transmissions
drained?

What is the capacity
using the
transmission service
manuals?

Maintain and Repair
Inboard Gas/  Diesel
Transmissions.

Remove and replace
transmissions.
Drain transmissions.
Determine capacity
using the
transmission service
manuals.

Demonstrate how to
drain transmissions
hands-on.

Assessment: Maintain
and Repair Inboard
Gas/  Diesel
Transmissions.

Grade 12

UNIT: Inboard Gasoline Engines SEMESTER: I LENGTH: 12 Weeks



STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are valve and
head problems
diagnosed using the
visual inspection
method?

How are valve and
head problems
diagnosed using the
compression tester
method?

How do I disassemble
engines and inspect
parts
What are cracked,
damaged spark plug
threads?

How are valves
inspected?

How are valves
adjusted?

What is the process
for removing and
inspecting cam shafts
and filters?

Maintain and Repair
Basic Four-Stroke
Cycle Inboard Gas
Engines.

Diagnose valve and
head problems by use
of the visual
inspection method.
Diagnose valve and
head problems by use
of the compression
tester method.
Disassemble engines
and inspect parts.
Clean and inspect
heads for cracks,
warpage, and
damaged spark plug
threads.
Inspect valves for
warpage, burns,
cracks, stem wear,
tipware, and margin.
Adjust valves.
Understand the
process for removing
and inspecting
camshafts and lifters.

Quiz on Methods of
Diagnosing valve and
head problems.

Demonstrate how to
disassemble engines
and inspect parts
hands-on.

Clean and inspect
heads hands-on.

Adjust valves
hands-on.
Quiz on cam shafts.

Clean and inspect
filters hands-on.

Quiz on Tim Valve
Drive Assemblies

Demonstrate how to
remove piston for rod
assemblies hands-on.

Demonstrate
checking piston pins



What are time valve
drive assemblies?

What is the process
for removing pistons
for rod assemblies?

What is the process
for measuring
out-of-round and
cylinder taper with a
dial bore gauge or
micrometer?

How are piston pins
and bosses checked
for wear?

How are piston ring
lands measured?

What is the process
for measuring the
piston ring gap in
cylinder bores?

How are piston pins
installed and fitted?

What is the process
for checking rod and
piston assembly

Understand the
process for cleaning
and inspecting lifters
for wear.
Time valve drive
assemblies.
Understand the
process for removing
pistons for rod
assemblies.
Understand the
process for
measuring
out-of-round and
cylinder taper with a
dial bore gauge or
micrometer.
Understand the
process for checking
piston pins and
bosses for wear.
Understand the
process for
measuring piston ring
lands with,
out-of-round and
taper.

and bosses for wear
hands-on.

Quiz on piston pins.

Demonstrate engine
reassembly and
install oil seals
hands-on.

Demonstrate how to
inspect and install
timing belt/chain
hands-on.

Assessment: Maintain
and Repair Basic
Four-Stroke Cycle
Inboard Gas Engines



alignment?

How do I remove and
replace rod bearings?

How are cylinders
honed and cleaned?

How are rings and
pistons installed?

How are crank shafts
measured and
checked?

What is the process
for checking bearing
bores with a
telescoping gauge?

How are engines
reassembled?

How are oil seals
installed?

Understand the
process for
measuring the piston
ring gap in cylinder
bores.
Understand the
process for installing
and fitting piston pins.
Understand the
process for checking
rod and piston
assembly alignment.
Understand the
process for removing
and replacing rod
bearings.
Hone and clean
cylinders.
Install rings on
pistons.
Measure and check
crank shafts with a
micrometer.
Check for end play.
Understand the
process for checking
bearing bores with a
telescoping gauge.



Reassemble engines.
Install oil seals.
Inspect/ replace
timing belt/ chain.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are fuel system
components?

Where are fuel
system components
located?

How do I label the
parts of a total fuel
system?

How are fuel gauges
removed and
replaced?

How are fuel lines
serviced?

How are fuel-sending
units removed and
replaced?

How are fuel tanks
removed, cleaned,
inspected, and
installed?

Maintain and Repair
Inboard Fuel
Systems.

Identify and locate
fuel system
components (fuel
tanks, lines, filters,
etc.).
Sketch and label
typical fuel gauge
systems.
Sketch and label the
parts of total fuel
systems.
Remove and replace
fuel gauges.
Service fuel lines.
Remove and replace
fuel-sending units.
Describe or
demonstrate the
process for removing,
cleaning, inspecting
and installing fuel
tanks.
Vacuum test fuel
system.

Fuel System
Component Quiz

Fuel Gauge Systems
Quiz

Remove and replace
fuel gauges
hands-on.

Fuel-sending Unit
Quiz

Demonstrate how to
remove, clean,
inspect, and install
fuel tanks hands-on.

Fuel Pump Quiz

Demonstrate how to
remove, clean, and
replace in-line filters.

Carburetors Quiz

Assessment: Maintain



How are fuel pumps
removed and
replaced?

How are in-line filters
removed, cleaned,
and replaced?

What are the major
types of carburetors?
How are throttle
linkages checked and
adjusted?

What are EFI
systems?

What are types of
vapor separator tank
systems?

How are flame
arrestors removed,
serviced, and
replaced?

Remove, replace,
service and check the
pressure of fuel
pumps.
Remove, clean and
replace in-line filters.
Identify the major
types of carburetors.
Check and adjust
throttle linkages.
Identify and service
different types of EFI
systems.
Identify and
understand different
types of vapor
separator tank (VST)
systems.
Remove, service, and
replace flame
arrestors.

and Repair Inboard
Fuel Systems.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready

What are the
principles of cooling
systems?

How is water flow
traced through
cooling systems?

Maintain and Repair
Inboard Gas Cooling
System.

Explain the principles
of cooling systems,
including fresh water
cooling systems.

Cooling Systems Quiz

Demonstrate how to
disassemble and
reassemble water
pumps hands-on.



Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are water pumps
disassembled and
reassembled?

How are thermostats
removed, checked
and replaced?

How is thermostat
pressure checked in
relief systems?

How are manifolds,
risers, and thermostat
housing serviced?

Trace water flow
through cooling
systems.
Disassemble and
reassemble water
pumps.
Remove, check and
replace thermostats.
Check thermostat
pressure relief
systems.
Service manifolds,
risers, and thermostat
housing.

Thermostats Quiz

Service manifolds,
risers, and thermostat
housing hands-on.

Assessment: Maintain
and Repair Inboard
Gas Cooling System.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.

What are the types
and functions of
lubrication systems?

What are the
principles of
lubrication systems?

Where are the
components of
lubrication systems
located?

How are engines
checked for oil leaks?

Maintain and Repair
Inboard Gas
Lubrication Systems.

Identify the types and
functions of
lubrication systems.
Explain the principles
of lubrication
systems.
Identify and locate
components of
lubrication systems.
Check engines for oil
leaks.
Change engine oil
and filters.

Lubrication Systems
Quiz

Demonstrate how to
check engine for oil
leaks hands-on.

Demonstrate how to
change engine oil and
filters hands-on.

Check engine oil
pressure and level
hands-on.

Maintain and Repair



WHST.9-10.6.
WHST.9-10.7.

How are oil and filters
changed?

How is oil pressure
and level checked?

What type of oil
should be used?

Check engine oil
pressure and level.
Recognize and use
only recommended
oil.

Inboard Gas
Lubrication Systems
Test.

Grade 12

UNIT: Inboard Diesel Engines SEMESTER: II LENGTH: 12 Weeks

STANDARDS/PROFI
CIENCIES

ESSENTIAL
QUESTIONS

CONTENT SKILLS
Students will be able
to:

ASSESSMENTS

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:

What are the fuel
system components
and where are they
located?
How do I sketch and
label the parts of total
fuel systems?

How do I service fuel
lines?

What is the process
for removing,
cleaning, inspecting,
and installing fuel

Maintain and Repair
Inboard Diesel Fuel
Systems.

Identify and locate
fuel system
components (fuel
tanks, lines, filters,
etc.).
Sketch and label the
parts of total fuel
systems.
Service fuel lines.
Describe or
demonstrate the
process for removing,
cleaning, inspecting

Demonstrate how to
identify and locate
fuel system
components
hands-on.

Sketch and label the
parts of total fuel
systems.

Demonstrate how to
service fuel lines
hands-on.

Fuel Tanks Quiz



WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

tanks?

What are fuel control
devices and where
are they located?

How are throttle and
governor linkages
checked and
adjusted?

How are fuel systems
checked for leaks?

How are systems bled
for starting?

How is the injection
pump angle set?

How are glow plugs
checked or replaced?

How are solenoids
checked and
stopped?

and installing fuel
tanks.
Identify and locate
fuel control devices.
Remove, clean and
replace in-line filters.
Check and adjust
throttle and governor
linkages.
Check fuel systems
for leaks.
Bleed systems for
starting.
Set the injection
pump angle (timing).
Check or replace
glow plugs.
Check; stop
solenoids.

Demonstrate how to
remove, clean,
inspect, and replace
fuel tanks.

Maintain and Repair
Inboard Diesel Fuel
Systems Test.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6

How are water pumps
disassembled and
reassembled?

How are thermostats
removed, checked

Maintain and Repair
Inboard Diesel
Cooling Systems.

Disassemble and
reassemble water
pumps.
Remove, check and
replace thermostats.

Demonstrate how to
disassemble and
reassemble water
pumps hands-on.

Water-cooling



Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

and replaced?

What are thermostat
pressure relief
systems?

How are manifolds,
risers, and thermostat
housings serviced?

How are
water-cooling
systems for diesel
engines serviced?

Use thermostat
pressure relief
systems.
Service manifolds,
risers, and thermostat
housings.
Service water-cooling
systems for diesel
engines

systems for Diesel
Engines Quiz

Maintain and Repair
Inboard Diesel
Cooling Systems Test

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

What are the types
and functions of
lubrication systems?

What are the
principles of
lubrication systems?

What are the
components of
lubrication systems
and where are they
located?

How are engines
checked for oil leaks?

How do I change

Maintain and Repair
Inboard Diesel
Lubrication Systems.

Identify the types and
functions of
lubrication systems.
Explain the principles
of lubrication
systems.
Identify and locate
components of
lubrication systems.
Check engines for oil
leaks.
Change engine oil
and filters.
Check engine oil
pressure and level.

Functions of
Lubrication Systems
Quiz

Locate components of
lubrication systems
hands-on.

Check engines for oil
leaks hands-on.

Change engine oil
and filters hands-on.

Assessment: Maintain
and Repair Inboard
Diesel Lubrication
Systems.



engine oil and filters?

How is engine oil
pressure and level
checked?

What is the
recommended oil?

Recognize and use
only recommended
oil.

Standard: 9.3.12.TD.1
Standard: 9.3.12.TD.2
Standard: 9.3.12.TD.3
Standard: 9.3.12.TD.4
Standard: 9.3.12.TD.5
Standard: 9.3.12.TD.6
Career Ready
Practices
Standard:
RST.9-10.1.
Standard:
RST.9-10.2.
Standard:
RST.9-10.4.
Standards:
WHST.9-10.4.
WHST.9-10.6.
WHST.9-10.7.

How are alternator
belts inspected,
removed, and
replaced?

How is output
checked on charging
systems?

What are analysis
malfunctions?

Maintain and Repair
Inboard Diesel
Charging Systems.

Inspect, remove and
replace alternator
belts.
Check the output of
charging systems.
Analysis malfunctions

Demonstrate how
alternator belts are
inspected, removed,
and replaced
hands-on.

Maintain and Repair
Inboard Diesel
Charging Systems
Test.

Textbook:

Yamaha Marine University Introduction to Outboard Systems.



Publisher: Yamaha Motor Corporation
Copyright 2017
ISBN: MAR-TTRNG-00-00

a. Introduction to Marine Mechanics (9th) Semester I

Demonstrate and understand safety and workplace organization. – Student Will Be Able To:
● Identify Safety requirements for manual, electrical-powered, and pneumatic tools.
● Demonstrate, apply, and provide evidence of safely using manual, electrical-powered, and pneumatic tools.
● Identify safety requirements for operation of automated machines and equipment.
● Demonstrate, apply, and provide evidence of safely operating automated machines and equipment.
● Identify threaded fasteners by size, type, thread series, thread classes, material hardness and compatibility.
● Read, interpret, and apply service manuals.
● Identify the safe use of paints, chemicals, fiber-glass, and compounds.
● Demonstrate, apply, and provide evidence of safely using paints, chemicals, fiber-glass, and compounds.
● Identify the safe use of electrical connectors and cords.
● Demonstrate, apply, and provide evidence of safely using electrical connectors and cords.
● Identify, demonstrate, apply, and provide evidence of shop safety rules on an ongoing basis.
● Demonstrate and identify the procedures for extinguishing class A,B,& C Type fires.
● Identify various workplace injuries related to the marine industry.
● Demonstrate and practice knowledge of first aid and first response procedures appropriate for this course.
● Identify and apply safety procedures in case of smoke or chemical inhalation.
● Demonstrate and apply material handling techniques to safely move materials.
● Demonstrate and apply proper techniques for lifting loads.
● Research and identify occupational safety health administration (OSHA) safety standards related to the

marine industry.



● Demonstrate, apply, and provide evidence of understanding occupational safety health administration
(OSHA) safety standards related to the marine industry.

● Demonstrate knowledge of safety requirements for material handling equipment such as rigging, ladders,
and scaffolds related to the marine industry.

● Demonstrate knowledge of National Institute of Occupational Safety and Health (NIOSH), Environmental
Protection Agency (EPA) and other regulatory agencies recommendations, guidelines, and best practices.

● Describe: Right-to- Know: law are recorded in (29 CFR-1910.1200)
● Locate Safety Data Sheets (SDS).
● Demonstrate understanding and knowledge of using and applying the information located on Safety Data

Sheets (SDS).
● Proactively respond to a safety concern and then document occurrences.
● Identify and report unsafe conditions.
● Determine the appropriate corrective action after an unsafe condition is identified.
● Demonstrate knowledge of various emergency alarms and procedures.
● Demonstrate knowledge and apply clean up procedures for spills.
● Identify and apply procedures for handling hazardous materials.
● Perform safety and environmental inspections.
● Perform leak checks to determine if toxic or hazardous material is escaping from a piece of equipment.
● Demonstrate knowledge of proper and safe installation techniques as described in manuals, check lists, and

regulations.
● Demonstrate and apply proper equipment shutdown procedures.
● Identify, select, and use personal protective equipment (PPE).
● Identify, demonstrate, and apply ergonomic work techniques.
● Train other students to use and apply safety skills.

Adjust and Repair Trailers. – The Student will Be Able To:
● Make boat to trailer adjustments.
● Remove and replace lighting systems.
● Remove, inspect, repack, and replace wheel bearings and springs.



● Remove and replace breaks.
● Check lug nuts on the trailer for correct torque.

Use Marine Woods, Metals, and Fiber-Glass. – The Student Will Be Able To:
● Explain the hazards of a marine environment to woods, metals, and fiber-glass.
● Explain a galvanic series.
● Explain the theory for using given materials in boat repair activities.

Maintain and Repair Basic Two-Stroke Cycle Outboard Engines. – The Student Will Be Able To:
● Explain the basic principles of the operation of the two-stroke cycle internal combustion engines.
● Identify types of two-stroke cycle engines.
● Locate engine serial and model numbers.
● Set up and use precision measurement tools.
● Drill and remove broken studs and install helicoils.
● Demonstrate appropriate heating techniques and skills.
● Identify engine assemblies and systems.
● Disassemble engines.
● Remove, clean, and inspect heads for cracks, warpage, and damaged spark plug threads.
● Diagnose head problems by use of the visual inspection method.
● Diagnose head problems by use of the compression tester method.
● Diagnose head problems by use of the stethoscope method.
● Remove, clean, and inspect piston rods and assemblies.
● Measure out-of-round of pistons and cylinders.
● Hone cylinders.
● Check the total bearing service of connecting rod bearings.
● Measure piston skirts and ring groves.
● Measure the piston ring gap in cylinder bores.
● Install piston pins according to manufacturer’s specifications.
● Check rod and piston assembly alignment.



● Install rings on pistons.
● Install piston rod assemblies.
● Measure and check crank shafts with a micrometer.
● Check needle bearings.
● Inspect crank shafts and install seal.
● Inspect, clean and/or replace reed valves.
● Reassemble engines.

a. Fuel and Lubrication Systems (9th) Semester II

Maintain and Repair Fuel Systems on Boats. – The Student Will Be Able To:
● Identify and locate fuel system components (fuel tanks, lines, filters, etc.).
● Sketch and label the parts of total fuel systems.
● Service fuel lines and primer bulbs (vacuum test).
● Describe or demonstrate the process for removing, cleaning, inspecting, and installing fuel tanks.
● Locate and identify fuel pumps and test the vacuum and pressure.
● Determine and make appropriate fuel oil mixtures.

Prepare Delivery Checklist. – The Student Will Be Able To:
● Make center line measurements for outboard motor installation.
● Locate manufacturers’ ID plates.
● Mount control boxes at the helm.
● Place wiring and cables in a neat and orderly manner.
● Adjust the control cables from the engine to the control box.
● Center the steering cable to the engine.
● Find suitable locations for accessories and mount them to the boat.
● Lubricate shafts, install propellers, and fasten both securely.
● Check for proper levels.



● Check manufacturers’ specifications.
● Describe how to or test-run boats.
● Recheck work completed.
● Demonstrate proper procedures for checking oil level capacity.
● Install or connect drain plugs, petcocks, hose clamps, hoses, etc.
● Remove and replace running lights.
● Troubleshoot lighting systems and accessories.
● Check and adjust throttles, cables, horns, lights, and tachometers.
● Check the steering system for proper operation.

Maintain and Repair Out-Board Fuel Systems. – The Student Will Be Able To:
● Identify the major types of carburetors.
● Check and adjust the throttle.
● Identify and service different types of EFI/DFI Systems.
● Identify air cleaners.
● Identify basic carburetors circuits (chokes, floats, fuel inlets; idle, intermediate and high speeds; mains, etc.)
● Diagnose carburetor problems.
● Remove, clean, overhaul, replace and make final adjustments to carburetors.
● Diagnose exhaust problems such as back pressure.

a. Electrical/ Rigging (10th)
Maintain and repair electrical systems. – Student Will Be Able To:

● Locate and match electrical units by their symbols on a wiring diagram.
● Set up and use voltmeters, ammeters and ohmmeters.
● Locate and identify electrical components.
● Sketch a typical circuit using a single wire system.
● Test storage batteries using proper industry recognized battery testing equipment.
● Charge storage batteries.
● Remove and replace batteries and service battery boxes.



● Repair damaged wire and electrical harnesses.
● Diagnose circuit troubles using continuity or a test light and low reading voltmeters to record voltage drop.
● Sketch and label typical fuel gauge systems.
● Remove and replace gauges or indicating lights.
● Remove and replace fuel-sending units.
● Diagnose gauges and accessory system troubles using voltmeters, ammeters, or detached sending units.
● Sketch typical circuits such as those for auto bilge pumps or navigation lights.
● Locate opens, shorts and grounds.
● Demonstrate proficiency in applying industry standard wire terminal practices.
● Demonstrate proper installation of 2 position and 3 position battery switches.
● Demonstrate correct procedure for connecting batteries in series and parallel.
● Check alternator output voltage with engine running compared with specifications.

Maintain and repair outboard charging systems.--The student will be able to:
● Sketch and label the units of complete charging circuits.
● Disassemble charging systems and identify the components.
● Perform stator and rectifier testing on charging systems.
● Reassemble and test the charging system.
● Set up and use ohmmeters.
● Reassemble and test complete units.

b. Electrical/ Rigging Continued  (10th)



Maintain and repair outboard battery/EFI ignition systems.--The student will be able to:
● Locate and identify parts of the battery ignition system.
● Locate and match electrical units by their symbols on a wiring diagram.
● Sketch and label complete battery ignition systems.
● Check coil resistance with an ohmmeter.
● Set up and use test equipment.
● Set timing using timing light.
● Clean and re-gap spark plugs.

Set up electric and digital control box, and gauges.--The student will be able to:
● Assign position to outboard engines.
● Set up trim and tilt limits.
● Set up digital gauges.

Maintain and repair outboard cranking systems.--The student will be able to:
● Disassemble recoil starters.
● Inspect components of recoil starters.
● Reassemble recoil starters.
● Identify components of electrical starting systems.
● Bench test switches.
● Troubleshoot starting systems using a multimeter.
● Locate opens, short and grounds.

c. Engine Electrical Diagnostics (10th)

Troubleshoot and solve problems with outboard engines using industry recognized computer-based diagnostic
equipment.--The student will be able to:

● Demonstrate and understand the proper procedures for connecting diagnostic equipment to an outboard
engine.



● Identify and demonstrate the proper procedures for opening and closing diagnostic programs.
● Use multiple research techniques to identify faults and data to be used to solve outboard engine trouble.
● Formulate a plan to repair outboard engines given the data found.
● Download, save, and print output data from an outboard engine.

a. Ignition Systems (11th)
Maintain and repair outboard capacitor discharge ignition systems.-- Student Will Be Able To

● Sketch and label electrical symbols.
● Set up and use ohmmeters.
● Set up and use a DVA tester or equivalent.
● Set up and use spark testers.
● Set up and use timing lights.
● Set up and use a multimeter.
● Locate and identify parts of capacitor discharge ignition systems.
● Locate and match electrical units by their symbols on a wiring diagram.
● Sketch and label complete C/D ignition systems.
● Check coil resistance, shorts and grounds with an ohmmeter.
● Check stator windings with an ohmmeter.
● Check sensor coils, charge coils, ignition coils and shorts to ground with a DVA tester or equivalent.
● Check power packs with an ohmmeter and a DVA tester or equivalent.

Maintain and repair electronic ignition systems.--The student will be able to:
● Locate and match electrical units by their symbols on a wiring diagram.
● Sketch and label complete battery ignition systems.
● Set up and use test equipment.
● Set timing using a timing light.

Maintain and repair capacitor discharge ignition systems.--The student will be able to:
● Sketch and label electrical symbols.



● Set up and use multimeters.
● Set up and use appropriate test equipment.
● Set up and use spark testers.
● Set up and use timing lights.
● Locate and identify parts of capacitor discharge ignition systems.
● Locate and match electrical units by their symbols on a wiring diagram.
● Check coil resistance, shorts and grounds with an ohmmeter.
● Check sensor coils, charge coils, ignition coils and shorts to ground with appropriate test equipment.

b. Engines  (11th)
Maintain and repair basic four-stroke cycle outboard engines. – Student Will Be Able To

● Explain the basic principles of the operation of four-stroke cycle internal combustion engines.
● Identify types of four-stroke cycle engines.
● Locate engine serial and model numbers.
● Identify engine assemblies and systems.
● Diagnose valve and head problems by use of the visual inspection method.
● Diagnose valve and head problems by use of the compression tester method.
● Disassemble engines and inspect parts.
● Clean and inspect heads for cracks, warpage and damaged spark plug threads.
● Inspect valves for warpage, burns, cracks, stem wear, tip wear and margin.
● Adjust valves.
● Remove and inspect the camshaft and lifters.
● Clean and inspect lifters for wear.
● Time valve drive assemblies.
● Reassemble engines.



● Inspect oil seals.
● Inspect/replace timing belt/chain.

Maintain and repair outboard lubrication systems.--The student will be able to:
● Identify the types and functions of lubrication systems.
● Explain the principles of lubrication systems.
● Check engines for oil leaks.
● Change engine oil and filters.
● Check engine oil pressure and level.
● Recognize and use only recommended oil.
● Inspect and service oil metering systems.

Maintain and repair outboard cooling systems.--The student will be able to:
● Explain the principles of cooling systems.
● Trace water flow through the cooling system.
● Disassemble, examine for problems and reassemble water pumps.
● Remove check and replace thermostats.
● Service poppet valves.
● Service or replace thermostat and thermostat housings.

Maintain and repair inboard fuel systems.--The student will be able to:
● Identify and locate fuel system components ( fuel tanks, lines, filters, etc. ).
● Sketch and label typical fuel gauge systems.
● Sketch and label the parts of total fuel systems.
● Remove and replace fuel gauges.
● Service fuel lines.
● Remove and replace fuel-sending units.
● Describe or demonstrate the process for removing, cleaning, inspecting, and installing fuel tanks.
● Vacuum test fuel system.



c. Service Operations (11th)
Acquiring Careers in the Outboard Industry.--The Student will be able to:

● Prepare a resume for the outboard industry.
● Apply for positions at dealerships.
● Know that the dealer principle is normally the owner of the business.
● Recognize that there are four types of management positions in a dealership.
● Describe the responsibilities of the sales department in the outboard industry.
● Know that the service department maintains and repairs the customers’ products.
● Understand the functions of the parts department.

a. Lower Units/ Outdrives  (12th)
Maintain and Repair Outboard Lower Gear Cases. – The Student Will Be Able To:

● Remove and replace lower gear cases.
● Identify the components of the lower gear case.
● Refill lower gear cases with specified oil.
● Determine propeller pitch diameter and hub type.

Assemble and Maintain Outboard Lower Units and Housing Assemblies. – The Student Will Be Able To:
● Disassemble and reassemble steering handle groups.
● Understand the process for disassembling and assembling exhaust housings and water tube assemblies.
● Understand the process for replacing motor mounts and shock absorbers.
● Lubricate all fittings.
● Pressure and vacuum test gear cases.
● Understand the process for removing and servicing cylinders and rams.
● Adjust the trim and tilt.
● Determine the difference between the mechanical and electrical and hydraulic shifting units.



● Explain the shifting theory of the lower unit.
● Perform correct procedure for filling trim and tilt with hydraulic oil.

Maintain and Repair SternDrive Upper Gear Case. – The Student Will Be Able To:
● Identify components of the upper gear case.
● Use the proper oil to refill upper and lower gear cases.
● Check manufacturer's installation procedures for stern drive units.

Maintain and Repair SternDrive Lower Gear Cases. – The Student Will Be Able To:
● Identify components of lower gear case.
● Remove and replace lower gear cases.
● Refill lower gear cases with specified oil.
● Determine propeller pitch, diameter and hub type.

Maintain and Repair SternDrive Intermediate Housings. – The Student Will Be Able To:
● Check engine alignment.
● Check electrical components with proper test equipment.
● Understand the process for removing and replacing “U” joints.
● Identify components of transom plates.
● Service, install, and adjust trim and tilt systems.

Maintain and Repair Inboard Gas/  Diesel Transmissions. – The Student Will Be Able To:
● Remove and replace transmissions.
● Drain transmissions.
● Determine capacity using the transmission service manuals.

b. Inboard Gasoline Engines (12th)



Maintain and Repair Basic Four-Stroke Cycle Inboard Gas Engines. –The Student Will Be Able To:
● Diagnose valve and head problems by use of the visual inspection method.
● Diagnose valve and head problems by use of the compression tester method.
● Disassemble engines and inspect parts.
● Clean and inspect heads for cracks, warpage, and damaged spark plug threads.
● Inspect valves for warpage, burns, cracks, stem wear, tipware, and margin.
● Adjust valves.
● Understand the process for removing and inspecting camshafts and lifters.
● Understand the process for cleaning and inspecting lifters for wear.
● Time valve drive assemblies.
● Understand the process for removing pistons for rod assemblies.
● Understand the process for measuring out-of-round and cylinder taper with a dial bore gauge or micrometer.
● Understand the process for checking piston pins and bosses for wear.
● Understand the process for measuring piston ring lands with, out-of-round and taper.
● Understand the process for measuring the piston ring gap in cylinder bores.
● Understand the process for installing and fitting piston pins.
● Understand the process for checking rod and piston assembly alignment.
● Understand the process for removing and replacing rod bearings.
● Hone and clean cylinders.
● Install rings on pistons.
● Measure and check crank shafts with a micrometer.
● Check for end play.
● Understand the process for checking bearing bores with a telescoping gauge.
● Reassemble engines.
● Install oil seals.
● Inspect/ replace timing belt/ chain.

Maintain and Repair Inboard Fuel Systems. – The Student Will Be Able To:



● Identify and locate fuel system components (fuel tanks, lines, filters, etc.).
● Sketch and label typical fuel gauge systems.
● Sketch and label the parts of total fuel systems.
● Remove and replace fuel gauges.
● Service fuel lines.
● Remove and replace fuel-sending units.
● Describe or demonstrate the process for removing, cleaning, inspecting and installing fuel tanks.
● Vacuum test fuel system.
● Remove, replace, service and check the pressure of fuel pumps.
● Remove, clean and replace in-line filters.
● Identify the major types of carburetors.
● Check and adjust throttle linkages.
● Identify and service different types of EFI systems.
● Identify and understand different types of vapor separator tank (VST) systems.
● Remove, service, and replace flame arrestors.

Maintain and Repair Inboard Gas Cooling System. – The Student Will Be Able To:
● Explain the principles of cooling systems, including fresh water cooling systems.
● Trace water flow through cooling systems.
● Disassemble and reassemble water pumps.
● Remove, check and replace thermostats.
● Check thermostat pressure relief systems.
● Service manifolds, risers, and thermostat housing.

Maintain and Repair Inboard Gas Lubrication Systems. – The Student Will Be Able To:
● Identify the types and functions of lubrication systems.
● Explain the principles of lubrication systems.
● Identify and locate components of lubrication systems.
● Check engines for oil leaks.



● Change engine oil and filters.
● Check engine oil pressure and level.
● Recognize and use only recommended oil.

c. Inboard Diesel Engines (12th)

Maintain and Repair Inboard Diesel Fuel Systems. – The Student Will Be Able To:
● Identify and locate fuel system components (fuel tanks, lines, filters, etc.).
● Sketch and label the parts of total fuel systems.
● Service fuel lines.
● Describe or demonstrate the process for removing, cleaning, inspecting and installing fuel tanks.
● Identify and locate fuel control devices.
● Remove, clean and replace in-line filters.
● Check and adjust throttle and governor linkages.
● Check fuel systems for leaks.
● Bleed systems for starting.
● Set the injection pump angle (timing).
● Check or replace glow plugs.
● Check; stop solenoids.

Maintain and Repair Inboard Diesel Cooling Systems. – The Student Will Be Able To:
● Disassemble and reassemble water pumps.
● Remove, check and replace thermostats.
● Use thermostat pressure relief systems.
● Service manifolds, risers, and thermostat housings.
● Service water-cooling systems for diesel engines



Maintain and Repair Inboard Diesel Lubrication Systems. – The Student Will Be Able To:
● Identify the types and functions of lubrication systems.
● Explain the principles of lubrication systems.
● Identify and locate components of lubrication systems.
● Check engines for oil leaks.
● Change engine oil and filters.
● Check engine oil pressure and level.
● Recognize and use only recommended oil.

Maintain and Repair Inboard Diesel Charging Systems. – Student Will Be Able To:
● Inspect, remove and replace alternator belts.
● Check the output of charging systems.
● Analysis malfunctions


