EDGAR SCHOOL DISTRICT

CURRICULUM MAP

	SUBJECT: Power Mechanics/Tractor Restoration                                                                                         
GRADE: 10-12
TEACHER: Mr. Matthew Reinders


	COURSE DESCRIPTION:
This laboratory course is designed to provide students with introductory level experiences in selected major areas of agricultural mechanics technology, which may include large engine maintenance and repair, metal fabrication, electrical wiring, maintenance of tractors. Learning activities include reading manuals, researching resources, skill development and problem solving. During this course students will completely rebuild a tractor and fabricate parts to restore it. Portfolio items for this class include the pictures/reflections of students completing course skills and competencies.

	COURSE OVERVIEW LISTING ALL UNITS BEING COVERED:
· Metal Lab Safety
· 4-stroke engine theory

· Manual and reference Guides
· Tear down and rebuild of a 4-cylinder engine

· Metal Prep and Body Work
· Electrical Systems and Troubleshooting

· Engine, Transmission, and Drive Train

· Diesel Engine Theory and Function

· Engine Operation Troubleshooting

· Tool Identification


	UNIT: Lab Safety
BIG IDEA/ESSENTIAL QUESTION:

	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

3 days

	Month: September
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.n.10.h: Use safety equipment and protective clothing for welding.

PST1.d.13.h: Adjust equipment for safe and efficient operation.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can use Personal Protective Equipment (PPE)to conduct the welding process.

I know the expectations set forth by my instructor to be safe in the lab.

I can use the welding and metals equipment safely in the lab.
	Activity 1: Demonstrations in the lab showing students the 4 main hazards of the welding process.

Activity 2: PowerPoint demonstrations of do’s and don’ts of the metals lab.

Activity 3: Demonstrations of appropriate PPE for the welding process.

Activity 4: Group activity describing examples of violations of the 10 golden safety expectations of Wildcat Fabrication labs. (co-taught with Tech Ed Instructor)
	Summative: General safety exam requiring 100% to use the lab.
	


	UNIT: Tool Identification
BIG IDEA/ESSENTIAL QUESTION:
What are the tools needed to remove, tear down and rebuild a tractor engine?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

3 days

	Month: September
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.f.9.h: Use the proper tools to repair and maintain internal combustion engine?
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can identify the tools needed to complete a tear down and rebuild of a 4 stroke tractor engine.
	Activity 1: Demonstration of all tools and precision tools needed to work on a tractor engine. 
	Formative: Practice ID test with word bank provided of tools.
Summative: ID test with word bank provided of tools and their use.
	


	UNIT: Manual and Reference Guides
BIG IDEA/ESSENTIAL QUESTION:
How do I read a manual to look up information about a tractor I am working on and repairing?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

5 days (1 week)

	Month: September
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.d.12.h: Perform start up and shut down procedures on power units and equipment as specified in technical manuals.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can read an I and T manual to look up specifications and directions for repair work on any type of agriculture equipment.
I know how to look up resources to find information about tractor repair including websites, discussion forums, and manuals. 
	Activity 1: Students will answer questions looking up information about specifications about a project tractor using and I and T manual. 
Activity 2: Using agriculture part websites, students will look up and “purchase” parts for the project tractor.

	Formative: Purchasing tractor parts for project tractor using agriculture websites.
Summative: I and T Manual Assignment
	


	UNIT: 4-stroke engine theory
BIG IDEA/ESSENTIAL QUESTION:

	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

15 days (3 weeks)

	Month: September/October
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.e.5.h: Demonstrate the operation of two or four stroke engines.
PST1.f.7.h: Analyze and troubleshoot internal combustion engines.

PST1.f.9.h: Use the proper tools to repair and maintain internal combustion engines.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can remove and disassemble a tractor and its engine.
I know the function of each system of a 4 stroke gas engine.
	Activity 1: As a group, students will photograph, log parts, and disassemble a project tractor.
Activity 2: After demonstration, students will disassemble a tractor engine.

Activity 3: Tractor engine parts are cataloged. Each part is named, and function of part is identified. 
Activity 4: Tractor parts and engine are cleaned using hot water pressure washer and parts cleaner.
	Formative: Tractor Engine Part Identification Practice Test
Summative: Tractor Part and Function Identification test. Work bank will be provided
	


	UNIT: Metal Prep and Body Work
BIG IDEA/ESSENTIAL QUESTION:
How do I prepare sheet metal and tractor parts for painting?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

15 days (3 weeks)

	Month: October
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PTS1.p.3.h: Construct and/or repair metal structures and equipment using welding fabrication procedures, including those associated with SMAW, GMAW, GTAW, oxyfuel, and plasma torch methods. 
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can remove paint and debris from metal parts using several methods including sandblasting, die grinders, needle scrapers, and oxy fuel.
I know how to repair defects in metal with body filler, GTAW process, and SMAW for cast iron.

I know how to disassemble clean, inspect, and reassemble wheel hubs.
	Activity 1: Students will remove paint and debris using hand tools, air tools, heat, and sandblasting to prepare metal for the painting process.
Activity 2: Following demonstrations, students will prep sheet metal for body filler and repair any dents on the metal. 

Activity 3: Following demonstrations, students will repair wheel rims and hubs including bearings and seals. 
	Summative: Demonstration to instructor on how to prep and install body filler onto metal. 
	


	UNIT: Electrical Systems and Trouble Shooting
BIG IDEA/ESSENTIAL QUESTION:
How to I test electrical systems on a tractor to make sure they are working properly?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

10 days (2 weeks)

	Month: October
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:
PTS1.i.4.h: Interpret electrical system symbols and diagrams.
PTS1.q.7.h: Use volt and amp meters to continuity testers to demonstrate electricity principles.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can use a volt meter to test a tractor’s electrical charging system.
I can use an Ohm meter to test a tractor’s lighting system.

I know how to test a battery.

I know the differences between a 6-volt system and a 12-volt system.

I know the differences between volts, amps, and resistance. 

I can troubleshoot electrical problems associated with all electrical systems found on tractor equipment. 

I can tell the difference between a generator charging systema and an alternating charging system. 
	
	Formative: Tractor parts will be put in a non-working state. Students have to troubleshoot to determine why the electrical is not working. 
	


	UNIT: Engine Transmission, and Drivetrain Rebuild
BIG IDEA/ESSENTIAL QUESTION: 

How do you rebuild a 4 cylinder tractor engine?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

20 days (4 weeks)

	Month: November
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.b.3.h: Select, use and dispose of lubricants.

PST1.f.7.h: Analyze and troubleshoot internal combustion engines.

PST1.f.9.h: Use the proper tools to repair and maintain internal combustion engines.

PST1.g.8.h: Inspect, analyze and repair clutches and brakes.

OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can rebuild an engine.
I know how to install pistons using a ring compressor.

I know how to set timing marks on an engine to ensure proper function.

I can use a plastigauge to measure running clearance.

I know how to use a manual to check torque specs on an engine and use a torque wrench to properly install bearings.


	Activity 1: As a group, install crankshaft, camshaft and line up timing marks.
Activity 2: As a group, build and install pistons and connecting rods, use plastigauge to check running clearance, and properly torque in main bearings and journal bearings.

Activity 3: As a group, install all necessary seals and gaskets, timing cover, oil pump, and oil pan.

Activity 4: As a group, install head gasket, valve head, and use a torque wrench to properly install head.

Activity 5: As a group, install clutch, clutch plate, and flywheel onto engine block.

Activity 6. As a group, mount engine back onto chassis and secure. 

Activity 6: Rebuild remaining parts of tractor including transmission, tires, brakes, cooling systems, electrical systems, and drivetrain.
	Formative: Demonstrate to instructor you know how to use a torque wrench, plastigauge, and ring compressor.
Summative: Written test with questions about the rebuild of an engine.
	


	UNIT: Diesel Engine Theory and Function
BIG IDEA/ESSENTIAL QUESTION:
What are the differences between a gas engine and a diesel engine?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:

	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

5 days (1 week)

	Month: December
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.g.5.h: Identify and compare operation principles and features, benefits, and applications of various power systems.
OTHER NONESSENTIAL STANDARDS BEING COVERED:
	I can compare and contrast the differences in design and function between a gas internal combustion engine and a diesel internal combustion engine.

	Activity 1: Powerpoint/videos on functions of a diesel engine and how they operate. 
Activity 2: Field trip: Tour E.L.M Disel repair and talk with diesel technicians about the trade. 
	Summative: ID multiple engine components that are different on a diesel engine compared to a gas engine.
	


	UNIT: Engine Operation Troubleshooting
BIG IDEA/ESSENTIAL QUESTION:
How do I get a tractor to run after a complete teardown and rebuild?
	CONTENT

LEARNING TARGETS/                 I CAN STATEMENTS:
	SKILLS

ACTIVITIES, STRATEGIES & ADDITIONAL RESOURCES:
	ASSESSMENTS

FORMATIVE & SUMMATIVE ASSESSMENTS:
	TIME ALLOTTED:

BLOCK: 90 mins

20 days (4 weeks)

	Month: December/January
ESSENTIAL STANDARDS THAT ARE BEING ASSESSED:

PST1.d.9.h: Test and service mechanical systems.
PST1.d.12.h: Perform start up and shut down procedures on power units and equipment as specified in technical manuals.

PST1.d.13.h: Adjust equipment for safe and efficient operation. 

PST1.e.6.h: Demonstrate the operation of two or four stroke engines. 

PST1.f.6.h: Performance test internal combustion engines to determine service and repair needs.

PST1.f.7.h: Analyze and troubleshoot internal combustion engines. 

PST1.f.9.h: Use the proper tools to repair and maintain internal combustion engines. 

PST1.i.4.h: Interpret electrical system symbols and diagrams.
OTHER NONESSENTIAL STANDARDS BEING COVERED:

	I can troubleshoot an engine to get it to run properly.
I know to check systems to ensure the engine has spark, air, fuel, and compression.

I know how to troubleshoot electrical systems and read electrical diagrams.
	Activity 1: As a group, students will install remaining systems on a tractor to complete a rebuild. This includes cooling systems, electrical systems, fuel systems, hydraulic systems, and lubricating systems.
Activity 2: As a group, students test all electrical systems to ensure lights and charging systems are properly wired and grounded using electrical diagrams. 

Activity 3: As a group, students time distributer or magneto to the strokes of the pistons to ensure proper firing order. 

Activity 4: As a group, students test for spark, air, fuel, and compression to operate a newly rebuilt engine. 
	Formative: Student demonstrate how to test for spark, air, fuel, and compression.
Summative: Written test on troubleshooting steps to ensure operation of a tractor engine.
	


