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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Simple Machines



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will gain an understanding of several simple machines. • 3.4.10.C1 • 3.4.10.C2 • 3.4.12.C2
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• • • • •



speed torque wheel and axle lever classifications energy conversion



• Mousetrap Vehicle Activity



• Mousetrap Vehicle activity packet • wheels • axle material (various sizes) • mousetrap • construction materials (balsa wood, foam board, styrofoam, etc.)



• Mousetrap Vehicle activity rubric • Mousetrap Vehicle Rubric
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Magnetic Levitation



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will gain an understanding of the impact of Magnetic Levitation. • • • • • •



3.4.10.A1 3.4.10.B1 3.4.10.B4 3.4.10.B2 3.4.10.E5 3.4.12.E6



• transportation systems • mass transit • environmental impacts



• Students will read an article related to the impacts of magnetic levitation trains on society. • Students will compose an essay summarizing how magnetic levitation trains could benefit society.



• MagLev magazine article • Computer and Internet



• Rubric



• • • • • • • •



• Figure of Merit calculations • Project scoring rubric



Objective: 2: Students will be able to explain basic function of a magnetic levitation train. • 3.4.10.C1 • 3.4.10.C2 • 3.4.10.D1
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• • • • •



magnetism attraction repulsion electrical circuit electromagnetism



• Students will conduct research about magnetic levitation. • Students will experiment with a variety of construction materials. • Students will design a working MagLev vehicle. • Students will construct a working MagLev vehicle. • Students will test and evaluate their MagLev vehicle.



dc motor propeller wires magnets balsawood styrofoam foamboard hot glue
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Energy Sources



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will understand the difference between renewable and nonrenewable forms of energy. • 3.4.10.E3 • 3.4.12.E3



• • • • • • • • • •



renewable nonrenewable hydroelectric fossil fuels solar energy wind energy kinetic energy nuclear energy potential energy energy conversion



• Energy sources research (US Department of Energy videos) • Wind Turbine Activity



• Computer and Internet • Department of Energy videos • Energy posters



Objective: 2: Students will investigate the environmental impacts of various energy sources. • • • • •



3.4.10.B1 3.4.12.B1 3.4.10.D3 3.4.10.E3 3.4.12.E3



• • • • •



environmental impacts pollution energy efficiency greenhouse gasses marcellus shale



• Affects of Marcellus Shale essay • Wind Farm Effects essay • Energy Posters activity • US Energy Consumption History and Current Trends



• Computer and Internet • Energy posters • US energy charts • Department of Energy videos



• essay rubrics • Energy unit test



• Wind Turbine Activity



• • • • • •



• Wind Turbine Rubric



Objective: 3: Students will be able to evaluate wind turbine design factors. • • • • • •



3.4.10.B2 3.4.10.B4 3.4.10.C1 3.4.10.C2 3.4.10.D1 3.4.12.E6
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• • • • • •



turbine blade pitch surface area hub power



dc motor (generator) balsawood styrofoam plexiglas digital meter box fan
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Electricity- House Wiring



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will become familiar with the wide range of methods used to produce electricity for our homes and businesses. • • • • • •



3.4.10.A1 3.4.10.B1 3.4.10.B2 3.4.10.B3 3.4.10.B4 3.4.12.E3



• • • • • •



hydroelectricity wind turbine fossil fuels nuclear energy solar energy geothermal energy



• House Wiring Research Packet



• House Wiring Research packet • Computer and Internet



• House Wiring Unit quiz



Objective: 2: Students will understand the multiple steps required to transport electricity from power plant to point of use. • 3.4.10.A2



• • • • • • •



generator power lines transmission step-up transformer step-down transformer electromagnetic induction power grid



• House Wiring Research Packet



• House Wiring Research packet • Computer and Internet



• House Wiring Unit quiz



• House Wiring Circuits packet • electricians tools • 14-2 wire • 14-3 wire • 12-2 wire • receptacles • switches • wire nuts • portable table top work station • digital multimeter



• Evaluation of House Wiring Circuits packet



Objective: 3: Students will be able to safely assemble basic home electrical circuits. • 3.4.10.C2
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• circuit • gauge • outlet/receptacle • single pole single throw switch • 3-way switching • circuit breaker • conductor • insulator • wire stripper • linesman’s pliers • wire nut



• House Wiring Circuits Activity
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Electricity- House Wiring



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 4: Students will learn to perform basic electrical calculations. • 3.2.10.B4
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• • • • • • • • • • • •



voltage current resistance wattage power Ohm’s Law Watt’s Law kilowatt-hour ampere (amp) volt ohm watt



• House Wiring Circuits Activity



• House Wiring Circuits packet • digital multimeter • calculator



• Evaluation of House Wiring Unit packet • House Wiring Unit quiz
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Principles of Flight



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



• Computer and Internet



• Flight unit test



• Computer and Internet • Flight research packet



• Research Evaluation • Flight unit test



• • • • • •



• Propeller Powered Airplane rubric • Flight unit test



Objective: 1: Students will investigate how the airplane has made the world seem smaller. • • • •



3.4.10.A1 3.4.10.B1 3.4.10.B4 3.4.10.E5



• • • •



invention innovation transportation economic market



• Airplane research • Class discussion



Objective: 2: Students will gain an understanding of the principles of flight. • lift • drag • thrust • gravity • airfoil • Bernoulli’s Principle • pitch • yaw • roll • balance • airplane parts (too numerous to mention)



• Flight Principles research • Airplane parts research



Objective: 3: Students will incorporate flight principles into a flying model airplane. • • • •



3.4.12.A3 3.4.10.C1 3.4.10.C2 3.4.10.D1
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• See objective 2



• Propeller Powered Airplane



dc motor propeller styrofoam balsawood wire dc power source
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Robotics and Fluid Power



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will research the fundamental operation of fluid power systems. • 3.4.10.A2



• • • • •



surface area hydraulic multiplication mechanical advantage force distance



• Fundamentals of Fluid power research • Fluid power calculations



• Computer and Internet • Activity packet • calculator



• Fluid Power Quiz



Objective: 2: Students will gain an understanding of the varied uses of robotic systems. • 3.4.10.A2 • 3.4.10.C1



• • • • • • •



end effectors degrees of freedom work cell payload accuracy control actuator



• Robotics research



• Computer and Internet • Robotics research packet



Objective: 3: Students will work in groups to design and build a simulation hydraulic powered robot. • • • •



3.4.10.C1 3.4.10.C2 3.4.12.C2 3.4.10.D1
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• • • • •



hydraulics axis of motion end effector work envelope payload



• RoboBall Activity



• • • • • •



syringes tubing wood plastic RoboBall arena rotary bearings



• RoboBall Activity Rubric
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Cocalico School District Course Curriculum Details Course: Energy, Power, & Transportation Area: Energy, Power and Transportation Big Idea: Four Stroke Engines



PA/Common Core Standards



Assessment Anchors/ Eligible Content



Key Vocabulary



Learning Activities



Materials/ Resources/ Technology Tools



Common Summative Assessments/ Targeted Outcomes



Objective: 1: Students will gain an understanding of the parts and operation of 4-stroke engines. • • • •



3.4.10.B1 3.4.10.B2 3.4.10.D2 3.4.12.E3
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• intake • compression • power • exhaust • internal combustion • micrometer • caliper • engine components will be learned



• Presentations on four strokes and micrometers • Engine disassembly • Engine measurements • Engine assembly • Engine testing



• four stroke engines • mechanic tool sets • micrometer • feeler gauges • gear puller • engine tolerance and specs sheet • engine oil and gasoline



• Engine Testing Results • Engine unit test
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