Zach Hageman

Electricity Unit Plan

Purpose:
To give students the basic knowledge and understanding of the principles and components of electricity 

Objectives: upon completion of this unit students will be able to:

· Identify the terms associated with electricity 

· Identify where electricity is produced 

· Identify the components of an electrical system (breakers, fuses, SEP’s, boxes, and wires

· Compare and contrast the components of an electrical system (types of wire i.e. copper and aluminum, fuses and breakers, and GFCI’s)

· Solve problems associated with electricity   

· Evaluate proper and improper wiring methods 

TEKS ad TAKS: 119.25 4 C 3(A)(B)(C) English 1(6)(B), Algebra 2A (b)(3)(A), Physics              5(6)(B) 

Focus: I will turn the lights of when every one is in the class and we will get started. I will ask them what I just did. 

Lesson content: I will move into the first lesson in the unit. We will be talking about the basics of electricity. Once finished with the first lesson we will move into the next lesson and keep going until we finish the lesson. 

Guided practice: The guided practices are on the individual lesson plans. 

Independent practice: It is as follows on the lesson plan 

Evaluation: There will be a unit test that will be true false and fill in the blank this take place when we are finished with the last lesson in the unit. 

Materials: These are specified on the lesson plans as well. 
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Intro to Electricity 

Purpose:
To introduce the students to the basic knowledge and terms of electricity. 

Objectives:
Upon completion of this lesson students will be able to:

· Explain what electricity is

· Describe how electricity is generated and distributed

·  Identify the terminology associated with electricity 

· Explain what a circuit is

· Diagram a circuit 

· Solve problems associated with electricity 

· Compare and contrast circuit protection devises 

TEKS & TAKS:
119.254 C3A; English 1(6)(B), Algebra 2A (b)(3)(A), Physics              5(6)(B) 

Focus: How many of you like to see money thrown away. People every day are throwing away money because they do not have any knowledge of electricity. We are going to start talking about basics of electricity. Do any of you have any experience with electricity? 

Lesson Content:
How long has electricity been around? It has been around since the beginning of time.  

What is electricity? A form of energy that can be converted into light, heat, sound and motion. I will have the students work in groups and do a think pair share about what they think electricity is. 

How is electricity generated? Steam, Water, and Wind. Steam is the most popular method consisting of over 80% of the electricity in the United States. It utilizes heat to boil water to cause steam and that intern turns the turbines.  Water, which is called hydroelectric power, uses water to turn the turbines (Hoover Dam, Buchanan Dam). Wind is also used to produce electricity. Majority of the wind farms are in West Texas. One of the fastest growing forms of power. Why? Renewable and safe.  I will call on students at random to give me their ideas. 

Key terms that deals with electricity are:

1. Volt: Measure of electrical power

2. Amp: Rate at which electrical current is measured 

3. Ohm: Resistance 

4. Watt: Measure of the total energy used 

5. Conductor: (wire) Used to control current

6. Breaker or fuse

I will have the students write down these definitions. 

What is a circuit? Simply put it is the path which electricity follows. Generally when we think of circuits you think of a circle. When electricity is released the power source flows through the load and then back to the source. This called a close circuit. An open circuit is when you can flip a switch to turn off the power (your house, or this classroom). I will show the students what a circuit looks like and then they will have to diagram one of their own. They will do this individually. 

I will ask the students why it would be beneficial to them if they knew how to calculate their electricity usage. 

1. Ohm’s Law  (Volts = Amps x Ohm’s)

You can use this formula to calculate for the other values as long as they are known. Example (ohms = volts/amps), (amps = volts/ohms)
2. Watts (watts = volts x amps)

The formula for figuring watt-hours is as figures 

(Watt-hours = watts x hours of operation)

 (Kilowatt-hours = watt-hour x 1000) 

(Cost = kWh x local rate per hour)

Circuit protection devices can come in many forms. The most common household device is the circuit breaker. These are rated in amps and if they detect an over they will trip. The main advantage to these is they are reusable. Fuses are another method for protecting a circuit. They are also rated in amps. They have a filament that when to many amps are being used over heats and melts, therefore interrupting the circuit. 

Check Understanding:

I will have the students do the news anchor moment where one of the students is a news anchor and is interviewing the students about what we learned today. 

Guided Practice: I will have the students work out math problems pertaining to computing electrical cost. 

Independent Practice: I will have the students look when they are home to see how may circuits are in their house. Also they are to look and see how many amps each circuit is rated for. 

Evaluation: I will give the students a quiz over what we have learned so far. It will include math problems and fill in the blank problems. 
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Electrical safety 

Purpose:
The purpose of this lesson is to inform students about the safety procedures associated with electricity. 

Objectives: Upon completion of this lesson students will be able to: 

· Identify safe dress while working around electricity 

· Evaluate electrical equipment to ensure there is no damage 

· Demonstrate how to turn of the electricity in case of an emergency 

· Identify the rating on electrical appliances (motors)

· Explain the importance of grounding all circuits 

TEKS and TAKS: 119.25 C 3A English 1(6)(B), Algebra 2A (b)(3)(A), Physics              5(6)(B) 

Focus: 

I will show picture of an electrical short, where there is a lot sparks. Then I would ask the students if they know of any one that has ever been hurt dealing with electricity. I would then explain how important electrical safety is. Plus I will have the students make a circle out of their fingers and put that circle on their chins, but I will put my circle on my cheek and tell tem I thought that I told you to put it on their chin. I would have the do this to see if they can follow directions.

Lesson Content:
I will have the students do a think pair share on what they think is important in electrical safety. I will ask for their responses, depending on their responses I will elaborate on the topics they bring up.   

Proper Dress



1. Non-flammable clothing (cotton) preferably long sleeve and starched. The starch helps resist fire better than regular cotton. 

2. Boots with a rubber sole. Boots must be in good condition. If they are holey, torn, or the sole has got holes in them, they are not good. 

3. Proper eye protection. You will be working with wires that can poke out your eye. Also if there is a short and sparks fly then your eyes will be protected from being burned. 

Be sure all circuits are grounded. I will show a picture of what happens when a circuit is not properly grounded. I will explain the purpose of having a circuit grounded. Also I will show devises that protect circuits in case some things were to happen. 

I will have the students visually inspect a circuit to se if it safe to use. I will have one that is not safe and has wires that have the insulation torn. I will also have one that is wired properly. I will also show some pictures of good and bad jobs of wiring. 

Always use the proper size fuses or breakers in the circuit. Also I will show the students the nameplate on an electrical devise so they will be familiar with how to find out what kind of electricity the unit uses.

What would you do if you saw your friend being electrocuted? The first thing that you would do is turn off the power either buy unplugging the appliance of flipping the breaker. Never touch the person because you will be shocked as well. If possible you can take a dry board and push the wires off of him or her. 

Guided Practice:
I will take the student out to the shop so they can get familiar with where the breaker box is and the First aid kit. I will have a demonstration set up in a wet location and ask the students what’s wrong with what I am doing. 

Independent Practice:  I will have the student’s do a worksheet in order to further review them. 

Evaluation: I will have the students pass a safety test with a 70 or higher. They will have to do this so they can go to the shop.

Materials:

1. Cotton clothes

2. Boots

3. Safety glasses

4. Electrical display and water 

5. Pictures 
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Electrical Wiring 

Purpose:
The purpose of this lesson is to teach student’s basic electrical wiring skills and the relevant terms. 

Objectives: Upon completion of this lesson students will be able to:

· Identify the key terms associated with wiring electrical circuits 

· Categorize wire by its size

· Compare and contrast types of wire 

· Evaluate conduit according to is what it is made of

· Compare and contrast switches 

· Identify the types of electrical boxes 

TEKS and TAKS:  119.25 C 3B English 1(6)(B), Algebra 2A (b)(3)(A), Physics              5(6)(B) 

Focus:  I will role a wall that has been set up for wiring demonstrations into class. I will then had the students the tools and tell them to perform wiring task that I know they cannot do. When they say I cant do that I will start my lesson. 

Lesson Content:   

Key Terms 

1. NEC – National Electric Code

2. Voltage drop – decrease in voltage due to resistance, caused by length and size of the conductors, distance from transformer, and power requirement of the load. 

3. EMT – Electric metallic tubing 

4. AWG – American Wire Gauge 

5. kcmil – Circular mil, diameter of electrical conductors 

6. UL – Underwriters Laboratory 

Intro A well planed electrical system must be safe adequate, and expandable. The wires must be able to carry the proper amount of amps. Most of all the wiring must be according to the NEC. 

NEC requirements system should be sufficient enough to operate all appliances with a voltage drop no to exceed 3% and the combined voltage drop should not exceed 5% from the SEP and the branch circuits 

Wire size 0, 1, 2, 4, 6, 8, 10, 12, 14 have the students get into groups and think about how wire is sized. Copper is the most common.  Aluminum is lighter and requires a larger wire than cooper. Wire can be solid or braided. Larger wire is usually braided. Give it more flexibility. Anything larder than an 8 is braided. Diameter is measured in thousands of circular mils. 

Types of wire - out door and indoor. Outdoor is usually covered with neoprene. Also the wires can be braided around a solid wire to over come weight issues. Also can be used underground. Indoor wire designed to be used inside. However most can be used out side. Most of the insulation is made of fire resistant material. Most wire used indoors is Romex. It has plastic sheath around it. It is not necessary to put Romex in conduit. 

Conduit – Can be flexible or non flexible.  EMT is a metal conduit but it has no threads it uses couplings and can be bent. PVC conduit may be cut and glued with PVC cement. Ridged metallic tubing has threads and can be bent. EMT is used mostly for agricultural uses. Available in 10 foot lengths. Uses conduit straps to secure it. Ridged metallic tubing is 1/8” thick. Advantages and disadvantages of conduit. More wires, safer, protect the wire better. No splices, expensive, time consuming.  

Boxes – outlet, junction, and switch boxes. Outlet boxes are where outlets are placed. Junction boxes are where wires meet. Switch boxes are where switches are located. Can be metal or plastic, flush mounted or surface mounted. 

Switches – single pole, three way and four way. Single pole is the most common. Three and four way control lights from more than one location. 

Connectors Solderless (wire nut) EMT connectors 

Splices Rattail and rattail pigtail two most common western union used on electric fence 

SEP service entrance panel (breaker box) where the breakers are located. 

Weather head where the electric supply enters you house. 

Guided Practice: Take the class out to the shop and have them identify the components to the electrical system 

Independent practice: have them go home and how many items they can find at their house and come back and tell me. 

Evaluation: Give the students a quiz over the components of the electrical system 

Materials: 

1. Conduit

2. Junction, switch, outlet boxes

3. An electrical wiring demonstration (wall with wires and boxes)

4. Switches (single pole, three way and four way)

5. Different types of wire

6. Wire nuts

