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Power and Technology 
Course Description
Provides advanced-level experiences in selected major areas of agricultural mechanics technology; includes small engine maintenance and repair, metal fabrication, concrete construction, building construction, plumbing, electrical wiring, maintenance of agricultural machinery, equipment and tractors, and soil and water conservation. Learning activities include basic understanding, skill development and problem-solving. Classroom and laboratory activities are supplemented through supervised agricultural experiences and leadership programs and activities.
Course Code: 016003
Program(s) of Study to which This Course Applies

· Agriculture Power and Technology 
	Course Content
	Crosswalk to Common Core Academic Standards
	Crosswalk to Nebraska Academic Standards
	Crosswalk Clarifications


	Standard 1. Students will explore and present information on a selected career in the Power and Technology Industry.

	
	
	

	Benchmark 1.1 The student will research various careers.
Sample performance indicators:

· Prepare a 1-2 page paper and a six slide PowerPoint to be presented to the class. 
· Use a rubric evaluation.
	ELA.WHST.11-12.7-9
	LA.12.4.1.a-c

LA.12.1.6.j
	The depth of students’ investigations, and thus the research standards that apply, will be determined by the nature of the task. (CC: ELA.WHST.11-12.7-9; NE: LA.12.4.1.a-c, LA.12.1.6.j).

	Benchmark 1.2 The student will use the internet, guidance counselor, job shadow, and college visits to explore careers. 

Sample performance indicators:

· Job shadow a career of interest. 

· Take a personal interest inventory.
· Visit colleges of interest.
	ELA.WHST.11-12.7-9
	LA.12.4.1.a-c

LA.12.1.6.j
	The depth of students’ investigations, and thus the research standards that apply, will be determined by the nature of the task. (CC: ELA.WHST.11-12.7-9; NE: LA.12.4.1.a-c, LA.12.1.6.j).




	Standard 2. Students will understand the importance of health, safety, and environmental management systems and their importance to performance and regulatory compliance.

	
	
	

	Benchmark 2.1 The student will follow all personal safety procedures and OSHA regulations.

Sample performance indicators:

· Practice wearing safety gear.
· Adhere to MSDS guidelines.
	ELA.RST.11-12.3
	LA.12.3.2

LA.12.1.6.k
	Alignment presumes that students must comprehend oral or written instructions to complete the task. (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

	Benchmark 2.2 The student will follow all safety procedures while operating tools and equipment.

Sample performance indicators:

· Practice safe use of tools and equipment.
· Comply with environment regulations and disposal.
· Pass safety test with 100% accuracy. 
	ELA.RST.11-12.3
	LA.12.3.2

LA.12.1.6.k
	Alignment presumes that students must comprehend oral or written instructions to complete the task. (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).


	Standard 3. Students will identify and know how to use tools, equipment, fasteners, measurement systems, and safety.
	
	
	

	Benchmark 3.1 The student will understand standard and metric measurement systems.

Sample performance indicators:

· Perform measurements with various measuring tools.
· Describe the basic for each measurement system.
	N/A
	MA.12.2.5 b

MA.12.2.5.c 
	

	Benchmark 3.2 The student will demonstrate the use of the tools and equipment safely.
Sample performance indicators:

· Employ basic electrical safety in lab.
· Demonstrate the proper handling of hazard materials.
· Describe the use of fire extinguisher and safety equipment.
· Demonstrate the safety precautions when operating a vehicle lift.
· Explain the necessary safety precautions when using power tools.
	ELA.RST.11-12.3
	LA.12.3.2

LA.12.1.6.k
	Alignment presumes that students must comprehend oral or written instructions to complete the task. (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

	Benchmark 3.3 The student will identify and select appropriate fasteners.
Sample performance indicators:

· List four different fasteners threads.

· Explain bolt diameter, pitch, length, thread depth, grade marks.
· Describe and demonstrate the proper procedure to torque bolts.
	ELA.RST.11-12.4
	LA.12.1.5.a

MA.12.2.5.b 

	Alignment presumes students will use appropriate units when evaluating and selecting fasteners (NE: MA.12.2.5.a).

	Standard 4. Students will understand the operation of the Internal Combustion Engine (ICE).


	
	
	

	Benchmark 4.1 The student will explain the operation of the four-stroke engine.
Sample performance indicators:

· Describe the operating principles of the engine.

· Explain the four-stroke cycle and the function of each of the four strokes.

· Describe the coordination and operation of the valve train.

· Explain the operation of the camshaft.
	ELA.WHST.11-12.2.b

ELA.SL.11-12.4
	LA.12.2.1.b

LA.12.3.1.a
	When students explain information or ideas, they communicate their knowledge through either speaking or writing.  To demonstrate full knowledge on the topic, students’ presentations must include all the main ideas and relevant details on the subject. (CC:  ELA WHST.2.b; SL.4; NE: LA.12 2.1.b, 12.3.1.a).



	Benchmark 4.2 The student will explain the operation of the two-stroke engine.
Sample performance indicators:

· Describe the operating principles of the engine.

· Explain the two-stroke cycle and the function of each of the two strokes.

· Describe the coordination and operation of the valve train.


	ELA.WHST.11-12.2.b

ELA.SL.11-12.4
	LA.12.2.1.b

LA.12.3.1.a
	When students explain information or ideas, they communicate their knowledge through either speaking or writing.  To demonstrate full knowledge on the topic, students’ presentations must include all the main ideas and relevant details on the subject. (CC:  ELA WHST.2.b; SL.4; NE: LA.12 2.1.b, 12.3.1.a).



	Standard 5. Students will be able to understand sub-systems of the small engine.

	
	
	

	Benchmark 5.1 The student will identify and service the following sub-systems ignition, fuel, electrical, cooling, lubrication, starting, and charging.

Sample performance indicators:

· List the major components of the fuel system.

· List and describe the properties of gasoline related to engine performance.

· Describe the operation of the air and fuel delivery systems.

· List the various types of electrical components.

· List the major components of the electrical system.

· List the precautions when working with the electrical system.

· Describe the importance of the battery and its maintenance.

· List the starting system components and describe their functions and maintenance.

· List the charging system components and describe their functions and maintenance.

· List the ignition system components and describe their functions and maintenance.

· Describe the various other electrical devices found in the automobile.

· List the components and describe the function of the lubrication system.

· List the safety precautions for lubrication system maintenance.

· Describe the properties to look for in oil.

· List some common problems that could occur in the lubrication system.

· List the components and describe the function of the cooling system.

· List the safety precautions for cooling system maintenance.

· Describe the basic maintenance for the cooling system.

· Describe the different types of coolant available.

· List some common problems that could occur in the cooling system.
	ELA.RST.11-12.4
	LA.12.1.5.a

SC.12.2.2.g
	Alignment presumes that students will identify electrical forces when learning about components of the electrical system. (NE: SC.12.2.2.g).

	Standard 6. Students will understand the ownership and operation of the equipment.

	
	
	

	Benchmark 6.1 The student will demonstrate the routine maintenance of equipment.

Sample performance indicators:

· Explain the benefits of maintenance.

· List and explain the additional maintenance concerns for cold weather.

· List and explain the additional maintenance concerns for hot weather.

· List environmental concerns affecting maintenance.

· List the types of use and how they affect the maintenance needs of the equipment.

· List maintenance items and regular maintenance intervals.

· List the steps for changing oil.

· List the steps for changing the air filter.

· Explain how to maintain the cooling system.

· Describe the maintenance needed for the ignition system.
	ELA.RST.11-12.3
	LA.12.3.2

LA.12.1.6.k
	Alignment presumes that students must comprehend oral or written instructions to complete the task. (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

	Standard 7.  Students will troubleshoot and repair a small engine. 
	
	
	

	Benchmark 7.1 Students will troubleshoot the ignition, compression, and carburetion systems.

Sample performance indicators:

· Demonstrate a spark test 

· Demonstrate a compression test 

· Diagnose fuel and air supply 

	
	
	

	Benchmark 7.2 The student will repair the ignition, compression, carburetion and mechanical systems.
Sample performance indicators:

· Demonstrate disassembly and cleaning procedures. 

· Research proper engine specifications. 

· Describe and demonstrate how to perform component measurements. 

· Repair or replace parts as needed. 

· Demonstrate proper reassembly procedures. 

· Adjust and evaluate engine performance. 

	ELA.RST.11-12.3
	LA.12.3.2

LA.12.1.6.k
	Alignment presumes that students must comprehend oral or written instructions to complete the task. (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).


	Standard 8. Students will identify and distinguish the forms of energy and power transmission.

	
	
	

	Benchmark 8.1 The student will recognize solar, wind, nuclear, hydro, geothermal, biomass, bio-fuel, and fossil fuels.
Sample performance indicators:

· Cost effective.
· Application possibilities.

	ELA.RST.11-12.4
	LA.12.1.5.a

SC.12.4.3.b
	

	Benchmark 8.2 The students will understand the transmission of power.
Sample performance indicators:
· Understand the basics of hydraulic systems. 

· Understand the basics of pneumatic systems.
	N/A
	SC.12.2.2.a
	Alignment presumes that students will describe motion as it relates to hydraulic and pneumatic systems (NE: SC.12.2.2.a).


Reference Standards Sources
· KS = Career Clusters Knowledge and Skills Statements. Revised 2008. National Career and Technical Education Foundation, Silver Spring, MD. www.careerclusters.org.

· NATEF = National Automotive Technician Education Foundation 2008 Task List

· MSDS = Material Safety Data Sheet

· OSHA = Occupational Safety and Health Administration

· EPA = Environmental Protection Agency

· TRC =  Transportation Research Center

· TCC = The Car Care Book by Ron Haefner

· ATGST = Automotive Technology General Service Technician

· SE = Small Engines by R. Bruce Radcliff

· NCTM = Nebraska Council Teaching Math

· EPTT = Energy, Power, and Transportation Technology by Len S. Litowitz and Ryan A. Brown
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