Electricity – outline

8-22-07

3-4th level 

Pre-test 3-4

Introduction

What is electricity?

Computer-based activities

Balloons and charges


Written, needs images

Can you make electricity? 

Put electric charges on real balloons and see what they do. 

Rub real balloons on wool, hang them up on thread and watch them repel each other. Rip apart pieces of tape and watch them attract. Or rip off one piece of tape. Is it the same charge as the balloon, or the opposite?

Write down the "rules": like charges repel, unlike charges attract.

Make paper + and – symbols, stick them on the balloons, the tape, the shirt.

Materials: two bxalloons, string,tape, wool sweater or shirt

Balloons and charges model

What is electric current? 

Use a model to picture electric charges on a balloon. 

Rub balloons on wool. See negative and positive charges collect on them. See positive and negative (balloon and wool) attract each other.

Remove the wool so that the two balloons are all by themselves. see them repel each other.  

PhET balloon charges model – needs changes

What is lightning? – could be an extension question at the end.

Build a light circuit

How do you use electricity to light up a bulb?

Build a circuit to light a bulb with a battery.

Experiment until you can get the bulb to light. (a good place for interesting scaffolding!)

Try different materials for conduction – not exhaustive, just enough to show that a circuit needs special (conductive) material, i.e. wires.

Draw your circuit.

Explain how you think the circuit works.

[At this level, I think it's enough to understand that charges move through the circuit and transfer energy from the battery to the light bulb. 

Materials: AA or D  battery, rubber band, pieces of wire, holiday light

A string circuit

[could be on or off computer]

How does electricity move?

Build a model of how electrical charges travel in a circuit and move energy from one place to another.

Materials: piece of cardboard, bendable straws, string, pushpin, glue or tape

Off-computer activities

Literacy: Read Paul's story and comment on it. 

Math: Plus and minus

a game adding positives and negatives,  which cancel each other out? Ex. 3 positive charges plus 4 negative charges = 1 negative charge. Or: physical chips of different colors, two opposites together =  0.

Have students build a balance beam.

Wrap-up to this: a picture of an atom with many protons and electrons. Count them. Are they balanced? Is the atom charged, or neutral?

Another picture of an atom with one electron missing. Is the atom charged, or neutral?

Post-test 3-4

5-6th level 

Pre-test 5-6

Introduction

What is electricity? 

How does energy get from the battery to the light bulb? 

Need to refer here to Paul's story.

Computer-based activities

Model of a circuit

How do you design a circuit that will light up a bulb?

Use a computer model to build a circuit to light a bulb with a battery.

Build a circuit that lights one bulb.

Build a circuit with two bulbs in parallel.

Build a circuit with two bulbs in series.

Draw each circuit (with the drawing tool).

Note the brightness of the bulbs in each situation.

Take a picture of each circuit (for use in the next activity)

[note: use the version where the charges can be seen moving along the wire.]

PhET Circuit Construction Kit  model

Build a circuit

How do you light up a bulb?

Make a circuit that will light a bulb with a battery.

Build a real circuit with a battery, holiday light, and wires.  TEEMSS drawings

Build a circuit with two bulbs in parallel. TEEMSS drawings

Build a circuit with two bulbs in series. TEEMSS drawings

Test conductivity? TEEMSS drawings

Option: bulb plus paper clip in series, bulb plus paper clip in parallel. Latter demonstrates that the current is greater along the easiest path. 

Materials: battery, rubber band, wires, 2 holiday lights.

Light and heat

What kinds of energy does a bulb produce?

Measure the temperature of a holiday light.

(Borrow the TEEMSS1 activity)

Make a list of electrical devices that make heat, that make light, and that make both.

Measure the temperature of a holiday light that is in a circuit with a battery.












Temperature sensor, holiday light, battery, rubber band, wires

Motors and generators

Electrical energy can be converted to other kinds of energy.

Supply genecons and capacitors.

Crank a genecon and light a bulb.

Crank a genecon and make another genecon move.

Charge up a capacitor. Use it to run a genecon or light a bulb. How is a capacitor like a battery? how is it different?

Identify the different forms of energy.
Use a battery and a $1 motor or two? No, if genecons are available.

Off-computer activities

Literacy: Read Paul's story and comment on it. 

Math: something to do with energy. Several thoughts:

· Where does the energy come from? Compare different energy amounts, such as gallons of oil, tons of coal, and running a house or your school for a year (get the actual electrical consumption records.)

· Fractions: something about how  much vs how fast. Ex: electrical energy per hour for different light bulbs. If it uses 60 Whr in one hour, how much does it use in a day? In a week? In a year? Compare a frig that uses 500 Whr in one hour vs one that uses 200. Over a year, what is the difference?

· Going from energy to dollars. A frig uses, say, 500 kWhr per year. The rate is 10 cents per kWhr. What's the yearly cost? 

· Adding up volts.  See Children's ideas in science – they argue that one should focus on energy, not voltage
How do you combine batteries to make more voltage? 

Use a voltage sensor to test different combinations of batteries.

Measure voltage of different batteries (AA, C, D…) Include some that are a bit "run down". 

Measure the voltage of batteries in series. See if the combination is the sum of the individual batteries. (the math includes decimals)

??Should this include applying greater voltage to a light and noticing that it glows more brightly (more energy delivered)? It gets confusing fast, if you get into voltage, current, and energy. 

Voltage sensor, batteries, paper clamps, wires

Wrapup

Post-test 5-6

Teacher guide

Take it from TEEMSS Unit 3
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