Electric Circuits Unit Design
Grade 4

RI Statements of Enduring Knowledge - (Established Goals):
PS 2 Energy is necessary for change to occur in matter.  Energy can be stored, transferred and transformed, but cannot be destroyed. 
	Related Rhode Island GSE’s 

(Understandings)
	RI Assessment Targets 
Assessment Evidence

	Students demonstrate an understanding of energy by…

4c Describing or showing in many ways that heat can be produced (e.g., electricity, friction, burning).

4d  building a complete circuit;  drawing and labeling diagrams of electrical circuits; and explaining what makes a complete circuit.

4e Using experimental data to classify a variety of materials as conductors or insulators

6a differentiating among the properties of various forms of energy (e.g. heat, electrical, light, sound, mechanical).

6b explaining how energy may be stored in various ways (e.g. batteries, springs, altitude).

	PS2 (K-4) SAE -4

Given a specific example or illustration (e.g., simple closed circuit, rubbing hands together), predict the observable effects of energy (i.e., light bulb lights, a bell rings, hands warm up

(e.g., a test item might ask, “what will happen when…?”)
PS2 (5-8)-SAE+ POC- 6 

Given a real-world example, show that within a system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light, sound, mechanical).


Words in bold are important for science vocabulary development, and should be used for word walls.
	
	Investigation
	Focus Questions
(Essential Questions)
	Big Ideas
(Understandings)

	1
	Thinking about Electricity and Its Properties
	· What do you know about electricity?
	· Safety Rules

· Electricity flows and can be controlled.

	2
	What electricity can do?
	· How can I make a lightbulb light?
	· Creating a complete circuit
· Critical contact points of the battery and the lightbulb

	3

	A closer look at circuits
	· Are there different ways to connect a circuit?
	· Ability to understand and interpret the data regarding working knowledge of flow and function of simple circuit

	4

	What is inside a lightbulb?
	· What are the parts of a lightbulb?
	· Putting batteries in series increases their ability to light a standard household bulb
· Drawing a complete diagram of a lightbulb as in the teacher’s guide, p. 26

	5
	Building a circuit
	· What are some other devices I can use to make a circuit more permanent?
	· Circuits are created using special devices to hold things in place

	6

	What’s wrong with the circuit?
	· How can I find out what’s wrong with my circuit?

	· Troubleshooting is usually done by testing individual components with a circuit tester

· The biggest “culprits” to look at are the power source (battery), the light bulb, and the wires – usually in that order.  If they are all good, test the holders (battery and light bulb). The best way to do this is through substitution

· Sometimes, the easiest way to know if a device is not working is simply to replace it with one that you know works

· Demonstrate ability to troubleshoot circuits with a circuit tester that students construct.

	7

	Conductors and insulators
	· What is a conductor?
· What is an insulator?
	· A conductor is a material that allows electricity to flow easily
· An insulator is a material that does not allow electricity to flow easily – instead it blocks the flow of electricity
· Some materials are not good conductors or good insulators they are in between.  A good example of this is the nichrome wire that will be used in the next lesson.  These kind of materials tend to get hot when current passes through them.

	8

	Making a filament
	· Why does the light bulb glow when the battery is connected to it?
	· When electricity flows through a material, energy can be changed from one form to another

· In a piece of nichrome wire, the electricity has to work harder to get through the wire since it is not a good conductor.  In doing this, the nichrome wire gets hot – really hot!!  So hot, in fact, that it begins to glow and give off light.  

· This is a great example to illustrate that energy change from one form to another; i.e., the chemical energy in the battery changes to the electrical energy as the current flows through the wires, then it becomes heat energy as the wire gets hotter, and finally it becomes light energy when the bulb goes.  In all of this process, no energy is lost – it simply changes form. 

	9

	Hidden circuits
	· How can I use my circuit tester to figure out what’s inside the hidden circuit box?
	· The circuit tester will light when a complete circuit is created.  So when the lightbulb lights, the two contact points must be connected with a wire.

	10

	Deciphering a secret language
	· Is there an easier way to draw a circuit diagram than to try and draw pictures of the devices?
	· There is a standard system for drawing circuit components that makes it easier for someone else to understand what’s in the circuit.


	11

	Exploring series and parallel circuits
	· What is a “series” circuit?
· What is a “parallel” circuit?
	· In a series circuit, electricity has only one path  to travel from one point on the circuit through the wires, batteries, and bulbs, and back to the starting point
· When batteries are arranged in series, the voltage across the bulb is increased causing the bulb to glow more brightly.  This is because the electric charge flowing through the circuit has picked up the energy from one battery then the next, effectively doubling its energy. 
· In a parallel circuit, electricity flows along more than one path around the circuit.  That is, there are “junctions” in a circuit, where the electric charge must “decide” whether to go along one path or the other. It cannot go along both paths at a junction, but must split up.

· When batteries are arranged in parallel, the brightness of the bulb will remain the same as it was with one battery.  This is because the electric charge has picked up the energy of only one battery, since it cannot go through both batteries at the same time.

	12 
	Learning about switches
	· How does a switch work?
	· When the switch is closed, the electricity is free to move about the circuit and the lightbulb is on. This is called a “closed circuit”.
· When a switch is open, the path for the electricity is broken. No electricity can flow and the lightbulb is off.  This is called an “open circuit”. 

	13

	Constructing a flashlight
	· What is the difference between placing two batteries in series with placing them in parallel?
· What’s the best way to hook two batteries for a flashlight – series or parallel?


	· See explanation in activity 11 above
· A great way to illustrate this concept is through the “Electric Shuffle” Activity.  Go to our website at http://www.ebecri.org/custom/ecircuits.html
· In a series connection, the batteries will deliver more energy to the lightbulb, so it will burn brighter.

· In a parallel connection, the bulb won’t burn any brighter than with one battery, but it will last twice as long.



	14

	Working with a diode
	· What is a diode?
	· A diode is a device that allows electricity to flow in only one direction.  This is because of the special properties it has as a material called a “semiconductor”

	15/16

	Planning to wire a house
	· How should my house be wired?

	Questions students should consider:

· Where will the lights be placed?

· Where will the switches be placed? (Answer – switches are always placed in series with the device they are intended to operate.  To put a switch in parallel would be to create a “short circuit”.  Not a very desirable thing.
· Where will the D-cell batteries be placed?

· The combined light and switch series combination can be placed in parallel with other similar combinations.

· Where will the wires be placed?
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