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Grade Level: 4th – 5th 
Source of the Lesson: Based on Physics by Inquiry; Lillian C. McDermott and Electric Circuits; National Science Resources Center
Concepts 

A 3-volt light bulb can be illuminated using a battery, the bulb, and one wire. There are several ways to light a light bulb in a simple circuit. A closed circuit results in the bulb lighting, while an open circuit prevents the bulb from lighting.
Performance Objectives 

Students will be able to: 

· Determine ways that a battery, bulb, and wire can be connected that results in the bulb lighting.

· Select questions that could be answered by using the battery, bulb and wire.
· Use symbols to diagram two ways that the system works, and two ways that the system does not work.

Texas Essential Knowledge and Skills (TEKS) Addressed 
4(b)1, 5(b)1. Scientific investigation and reasoning. The student conducts classroom and outdoor investigations following home and school safety procedures and environmentally appropriate and ethical practices. The student is expected to:

(A)   Demonstrate safe practices and the use of safety equipment as described in the Texas Safety Standards during classroom and outdoor investigations; 
4(b)2, 5(b)2. Scientific investigation and reasoning. The student uses scientific (inquiry) methods during laboratory and outdoor investigations. The student is expected to:

4B,5C. Collect information by detailed observations and accurate measuring; 
D. Analyze and interpret information to construct reasonable explanations from direct (observable) and indirect (inferred) evidence;
(F) Communicate valid conclusions in both written and verbal forms
4(b)6, 5(b)5. Force, motion, and energy. The student knows that energy occurs in many forms and can be observed in cycles, patterns, and systems. The student is expected to:

 6(C)5(B) Demonstrate that the flow of electricity in circuits requires a complete path through which an electric current can pass and can produce light, heat, and sound; 
Materials List and Advanced Preparations:
For each student:

· 1 D-cell battery

· 1 3v bulb

· 1 (or more) length(s) of wire made from aluminum foil and Scotch tape
· 1 Diagram worksheet

For each group of 4:

· a basket containing 4 batteries, 4 bulbs and 4 pieces of wire, flashlight
Advance Preparation:

· Teacher will make one length of wire for each student. Lay a smoothed piece of aluminum foil on a table with the shiny side down. Place a 10-12 inch piece of Scotch tape on the dull side of the foil. Carefully cut around the edge of the tape. Fold the tape/foil in half lengthwise with the foil side out. Students can make additional wire after this first day’s activity. 

· The students can do this the day prior to beginning this activity. If students make the wire, have them make at least 3 pieces.
Safety 

There is a chance that wires will become very hot if the students keep a “short circuit” long enough. Warn the students that if the wire starts to become warm that they should put it down and let it cool off. Also, warn the students that the light bulbs are made from glass and to be careful with them. If a bulb does break tell the students to raise their hand immediately so the teacher can come clean it up.  
Supplementary Materials: Assessment quiz.
5Es

	ENGAGEMENT
	
	Time: 5 minutes

	What the Teacher Will Do
	Eliciting Questions/

Student Responses 
	What the students Will Do 

	Pass out the energy ball.
	How does it work?

Can you make it work with all of your group members?

What is required to make it light and make noise?
	Students will light the energy ball.

Students will try to use all group members to light the energy ball.

	Pose the question: What would it be like if you did not have electricity?
	We would not have power. We would not have lights, TV, etc.. (various responses) 
	Students will listen and ask questions.
Students will relate this to the recent hurricane.

	Show the power point.

	
	


	EXPLORATION
	
	Time: 15 minutes

	What the Teacher Will Do
	Eliciting Questions/

Student Responses
	What the students Will Do

	Administer safety warning.
	
	

	Say, “I’m going to give you a battery, a bulb and a piece of wire.  You have one task – Make the bulb light.”

The only rules for this activity are that everyone participates, has an opportunity to touch the materials and all ideas are treated with respect.

You have 5 minutes.

The tallest person in each group will gather the materials. 
	What is happening?  

(“Making a complete circuit.”)
Why do you think you’re feeling heat? 

(electricity generates heat)

Is there some other way that you could arrange these? (various responses – yes) 

What ways have you tried?

(allow students to share what they’ve tried)
What requirements must be met in order for a bulb to light? 

(a complete circuit; it must touch both sides of the battery; it must touch the 2 parts of the bulb)

Does it matter which part of the bulb is connected to the end of the battery with the plus sign on it? (no)
	Students will freely explore.

Helper from each group will come and get the basket.  Each student will get their battery, bulb, and wire and begin to try to make the bulb light.

	Monitor the groups. Allow the students to discover the arrangement that works.
	
	Students will make the bulb light.

	On the board or an Elmo, tell the students that there are symbols that represent the materials they have.  Explain each symbol.
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Wire =
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Battery = 
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Bulb = 
	
	Students will listen and ask any questions they need for clarification.

	Give students a handout where they can record their results. 

Tell students to record at least 2 ways that it lights the bulb and 2 ways that it does not. 
	Are you using the symbols on the board?
Where is your battery? (in the circuit)
Where does the wire begin and end? 

(wire goes between the battery and light)
What is happening?  

(“Making a complete circuit.”)
Why do you think you’re feeling heat? 

(electricity generates heat)

Is there some other way that you could arrange these? (various responses – yes) 

What ways have you tried?

(allow students to share what they’ve tried)
What requirements must be met in order for a bulb to light? 

(a complete circuit; it must touch both sides of the battery; it must touch the 2 parts of the bulb)

Does it matter which part of the bulb is connected to the end of the battery with the plus sign on it? (no)
See attached page of possible circuit arrangements.
	Students will work collaboratively to prepare their papers.

	Have students write two questions they would like to investigate about their system.

	Can you think of some things about your circuit that you’d like to test and find out?
(“What would happen if I tried to light 2 bulbs?”)

(“What would happen if I put 2 batteries together?)
	Students will comply.

	Have students discuss their questions with the other members of their group. Then ask them to select, as a group, two of the questions and discuss ways to test their questions.
	
	

	Have students test their questions in their student groups.

On the back of their paper, have the students draw diagrams of their own investigation.
	What happened when you tried to light 2 bulbs?

How did this change the circuit?

What happened when you used two batteries?

Describe how this changed the circuit.
	Students will perform their own investigations.


	EXPLANATION
	
	Time: 15 minutes

	What the Teacher Will Do
	Eliciting Questions/

Student Responses
	What the students Will Do

	Ask the students to describe ways they were able to get their light bulb to light.

Have students list a sample of these findings on the board or Elmo.  Have students use the symbols they learned in the Exploration to represent their findings.
[Ask a group to put one of their solutions on the board.

Ask another group to put up a different solution.
Ask a group to put up a drawing that did not work, etc…]
	Did you find only one arrangement that worked?
“No.”

What are some arrangements that worked?
Why did this work?

[See attached page of possible circuit arrangements.]

What are some arrangements that didn’t work? Why?

[See attached page of possible circuit arrangements.]
	Students will present their findings on the board and answer questions as to why some of their arrangements worked and some did no.
[See attached page of possible circuit arrangements.]

	Have each group share the questions the students selected about their system, their experimental design to answer one of those questions, and their findings with the class.
	What were some of your questions? 

(Can I light 2 bulbs?)
(Can I use two batteries?)
How did you investigate

them? 
(“I built the arrangement to see if it would work.”)
	

	Say, “It is important to understand how a simple circuit is constructed, because we will build on that and learn more about how electricity works in upcoming lessons.”
	Why don’t all circuit paths work?  

(“Only those arrangements with a path that goes from one end of the battery, completely through the bulb and ends at the other end of the battery will work.”)
	


	ELABORATION
	
	Time: 5 minutes

	What the Teacher Will Do
	Eliciting Questions/

Student Responses
	What the students Will Do

	Tell students to examine a flashlight.
Make a sketch of the flashlight showing the circuit that exists when the bulb is lit.
	Can you light the flashlight bulb with your wire and battery?
How many wires are used to make this circuit?
	Students will examine the flashlight and draw the circuit.
Students will light the flashlight with their aluminum foil and battery.


	EVALUATION
	
	Time: 5 minutes

	What the Teacher Will Do
	Eliciting Questions/

Student Responses
	What the students Will Do

	See attached.
	
	


Possible Circuit Arrangements
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