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Content (what is taught): 

The lesson will teach energy forms and transformations from one form to another.

Context (how it is taught):

Students will identify the forms of energy involved in the production of electricity in a hydroelectric plant and the parts of a turbine in a hydroelectric plant.

Activity Description:

Students will work in groups of 2 or 3 to make a model of a hydroelectric generator (Source: http://www.re-energy.ca/hydro-generator)  NOTES:  The student's design on Google Sketchup (http://sketchup.google.com/) or paper/pencil will take a full class period (45 min.).  The model making may take as much as two 45-minute class periods.  You may also want to assign groups that are not made up of students who typically work together.  You may also have to help students divide up the construction of the generator so that the process is finished in 1 or 2 days.

Standards:

Science: SB3, SA2
Technology:  TA3, TB4

Materials List: 

• Electric drill, with 1/4” drill bit

• Scissors

• Electrical tape

• Ruler

• 10 cm (3.5 inch ) nail or awl

• Hot glue gun with 3 glue sticks

• White glue

• Utility knife

• Pencil sharpener

• Permanent felt tip marker

• Magnetic compass

• Wire cutters

• Gloves

• Safety glasses

Asking Questions: (The REAL Transformers)

Summary:  Students will determine what types of energy are involved in using a hand crank flashlight.

Outline: 

· Demonstrate a hand crank flashlight  

· Show students a diagram of a hydroelectric generator 

Activity:  The teacher will demonstrate a hand-cranked flashlight and will explain a diagram of a hydroelectric generator to the students.  After questions and answers, students will be given the opportunity to use the flashlight and investigate diagrams.

	Questions
	Answers

	What are some different forms of energy? 
	Gravitational potential energy, chemical potential energy, thermal, light, sound, electricity, mechanical, etc.

	How is a hand crank generator like a 

hydroelectric generator?
	Both generators have a large wheel that is turned by a 

force which is the shaft that is attached to the electrical generator.

	Where does the electricity you use in your 

life ultimately come from?
	An electrical generation plant converts either coal, water, uranium, or wind into electricity. The electricity goes 

through transmission lines, then to distribution lines, and 

then finally into your home, school or business.


Resources: Images of generators can be found at the websites below or by typing in generators at http://www.google.com/imghp 
GreenLearning:  http://www.re-energy.ca/hydro-generator
US Geological Survey: http://ga.water.usgs.gov/edu/hyturbine.html 
Exploring Concepts: (The REAL Transformers)
Summary:  Students will investigate how a hydroelectric generator works by creating a model from raw materials.  

Outline: 

· Students are shown a video clip of a hydroelectric generator 

· Students go to a hydroelectric plant for a field trip

· Students will draw a diagram of a hydroelectric generator using Google Sketchup (can be downloaded at http://sketchup.google.com/)
· Students will work in groups to build a model of a hydroelectric generator

Activity:  Students will work in groups of 2 or 3 to make a model of a hydroelectric generator using the GreenLearning site (http://www.re-energy.ca/hydro-generator) as a resource. NOTES:  The student's design on Google Sketchup (http://sketchup.google.com/) or paper/pencil will take a full class period (45 min.).  The model making may take as much as two 45-minute class periods.  You may also want to assign groups that are not made up of students who typically work together.  You may also have to help students divide up the construction of the generator so that the process is finished in 1 or 2 days.

Resources:
Google Sketchup:  http://sketchup.google.com 

US Geological Survey: http://ga.water.usgs.gov/edu/hyturbine.html 
Instructing Concepts: (The REAL Transformers)
Energy and Energy Transfer

Definition of Energy

Energy is defined as the capacity to do work that causes physical change within a closed system.  In a closed system, energy cannot be created or destroyed only transformed into a different type.
Types

Some scientists state that there are only two types of energy potential and kinetic.  Potential energy is stored energy.  Kinetic energy is energy resulting from motion.  Other scientists state that there many different types of energy like: mechanical, electrical, thermal, nuclear, wind, chemical, water, geothermal, wave, light, and sound.  Each of these could fit into potential (stored) or kinetic (motion) categories.
Transfer/conversion
Energy can be converted or transferred from one form to another.  The Law of Conservation of Energy from physics says that the total energy in a close system is constant over time.  A result of this law is that energy cannot be created or destroyed.  It can only be changed from one state to another.  Examples where this change in state occurs are:

1) Hydroelectric Dams: Dammed water (potential), moves through turbines and turns them (kinetic) which causes a generator to create electricity (electrical).

2) Electric Lamp: Electricity (electrical) makes a light bulb light up (heat and light)

3) Microphone: Sound energy converted into electricity.

4) Fossil Fuel Power Plant: Fossil fuels (potential) are burned (thermal) to heat water which in turn moves turbines (kinetic) to create electricity (electrical).

5) Friction: Kinetic energy is turned into thermal energy.

6) Solar Cells: Light energy is turned into electricity (electrical)

This list is far from exhaustive, but should point out the many different ways that energy can be transformed.  

Organizing Learning: (The REAL Transformers)
Summary:  Students will investigate the relationship of different forms of energy in the generation of electrical energy using different kinds of generators.

Outline: 

· Students will look at diagrams of different electrical generators

· Students will create a flow chart to show the energy forms involved in a coal fired generator

· Students will create a flow chart to show the energy forms involved in a hydroelectric generator

· Students will create a flow chart to show the energy forms involved in a nuclear generator

· Students will create a flow chart to show the energy forms involved in a wind generator

Activity:  In this activity, students will create a different flow chart for each of the following kinds of energy generating plants: hydroelectric, nuclear, coal fossil fuel burning, and wind turbine.  Students will recognize there are similar steps in electrical generation for all types of generators using different forms of fuel (potential energy).

Resources:

GreenLearning:  http://www.re-energy.ca
Nebraska Public Power District -> Energy Education -> Explore Energy:  http://www.nppd.com/EnergyEducation/explore_electricity.asp 

Flow charts can be made online using http://mywebspiration.com/
.

Understanding Learning: (The REAL Transformers)

Summary:  Students will identify different forms of energy and the transformation of those energy forms moving from the energy source (potential energy) to the electrical energy (final kinetic energy form).
Outline: 

· Formative Assessment:  Students will discuss and answer questions about energy forms and flow for a variety of electrical generators

· Summative Assessment: Students will label a blank diagram of a hydroelectric generator with energy forms and arrows showing the flow of energy transformations.

Activity: 
Formative Assessment:

While discussing different forms of energy and the transformation from one form to another, the teacher may ask students to identify what form of energy we get from the sun directly, from water in a dam, from radioactive elements, etc.  The teacher may also ask how can one form of energy be transformed into other forms of energy.

Summative Assessment:

Students can answer the following writing prompt:

Pick a process where energy is transformed from one form to another (at least 3 different transformations) and describe the process.  Be sure to outline what form of energy is present at each stage and how it changes form.

Students will show their understanding of the energy forms and their transformations in an electrical generator by labeling a blank diagram of a hydroelectric generator and drawing arrows to show the flow of energy.
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