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Overview and Objectives: 
Light bulbs only produce light when they are part of a complete circuit. In this 
lesson, students will have an opportunity to see how to construct a circuit to 
light a typical household bulb. Under the direction of the teacher, the class will 
complete the circuit using a bulb and twenty batteries as a power source. The 
class will start out using five batteries and then increase the number to twenty; 
this will illustrate how adding batteries to the circuit will make the bulb glow 
more brightly. By using the large bulb, students will discover how a common 
household device works and will be able to see the parts of a bulb clearly. 

• Students further their understanding of circuits by constructing a circuit to 
light a household bulb. 

• Students learn to identify the parts of a bulb and to trace the path of 
electricity through a bulb. 
 

Content Storyline: 
In Lesson 4, students expand upon their experiences in previous lessons with complete 
circuits to develop an understanding of a complete circuit.  By observing the difference 
in brightness with different numbers of batteries, students expand their understanding 
of the role an electric energy source (e.g. battery) plays in a circuit and how it 
influences the brightness of a bulb. This activity addresses the following concepts: 

• An electric energy source (for example, a battery) is anything that can produce 
an electric current and provide the electric “push” (voltage) that causes 
electric current to flow. 

• A larger electric “push” (voltage) will cause more current to flow.  
• The brighter the light bulb, the greater the amount of electric energy being 

changed into other kinds of energy. 
• A bulb connected to two or more electric energy sources end to end (also 

known as “series”) will be brighter than when it is connected to only one of 
them. 

• In an electric circuit, electric current will flow only if it has a complete loop 
through which it can pass, beginning and ending with an electric energy 
source (e.g., battery). 

Subsequent lessons refer to these concepts, specifically Lesson 11 when students 
interact with series and parallel circuits.   
 

Background: 
Figure 4-1 shows the parts of a 120-volt clear household bulb, which is 
fundamentally the same as the students' smaller bulbs. The only significant 
difference in the bulbs is that the filament (the part that lights up) of the large 
bulb is longer and is capable of producing a brighter light. The large bulb also 
requires 120 volts to light. By using twenty batteries in series, at 1.5 volts each, 
you provide about 30 volts. This will cause the filament to glow dimly. 
 
Notice that a wire from one side of the filament passes through the glass and 
connects to the threaded metal base of the bulb. A wire from the other side of the 
filament passes through the glass and connects to the tip at the bottom of the 
base. The tip and the threaded base are separated by an insulating piece of 
ceramic. All bulbs share these features. 
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Original STC curriculum materials: This section describes a brief overview of 
the lesson and lists the objectives for the lesson.  

Original STC curriculum materials: This section describes additional science 
content that the teacher may need for the lesson.  
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Figure 4-1 
Household Bulb 

 
 

Ms. Carter’s Use of Predictions with Students 
Ms. Carter’s students would often make predictions without providing reasons for their 
thinking. For this reason, she felt the predictions students make about the number of 
batteries would provide an opportunity for students to draw on their experiences with 
circuits in Lessons 2 and 3 as reasons supporting their predictions.   This would help 
both her and her students recognize the ideas they held and help them expand on their 
understanding of complete circuits by collaborating with one another and testing their 
predictions.   
 
To begin the lesson, Ms. Carter displayed the standard (unlit) household light bulb for 
her students to see and asked them to write predictions in their notebooks as to the 
number of batteries they thought it would take to light the bulb and why.  After sharing 
their predictions, the class decided to begin their trials with five batteries.  They 
continued to test their predictions in increasing increments of three batteries.  They 
conducted the same test with the stripped household bulb.  She then held a discussion 
with her students about what caused the bulb to light and where the wires were located 
inside the bulb. Each time  students made a statement, she prompted them for evidence 
to support their ideas. She asked questions like, "What do you see that makes you think 
that?"  
 
To conclude the lesson, Ms. Carter asked her students to draw the circuit with the 
stripped household bulb in their science notebooks, making sure to label the diagram.  
She also had them look back at their initial predictions and write a new prediction 
about the brightness of the bulb if they used 25 batteries.   After class, Ms. Carter 
looked through their written ideas, checking on students’ understanding of the 
concepts, as well as their use of reasons to support their new predictions.   She felt this 
lesson provided opportunities for her students to engage in making scientific 
predictions by including reasons to support their ideas.  
 

Original STC curriculum materials: This is a labeled diagram of a household light bulb. 
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Materials:   
For each student 

1 student notebook 
 
For the class 

2 yardsticks or meter sticks to help hold the batteries 
(The chalk tray on the chalkboard can be used instead.) 
1 household bulb 
1 household bulb with metal base removed 
1 miniature bulb, with base removed 

 
Note: If bulbs with bases removed are hard to get, you can proceed without them 
by simply lighting the standard bulb in the way described below, or you can 
remove the bases from the two bulbs yourself, before class. See Materials 
Management in Section 3. 

 
2 pieces of hook-up wire, each about 5 feet long 
1 wire stripper 
1 wire cutter 
1 pair of needle-nose pliers 
1 D-cell battery for each student 

 
Preparation: 

Strip at least ½, inch of insulation off each end of the two 5-foot pieces of 
hook-up wire. 
 

Procedure: 
1. Show the students a standard electric light bulb. Ask them how they think 

it can be lit using D-cell batteries and wires. Ask them to write their ideas in 
their notebooks. 

 
2. After discussing how many batteries are needed to light the bulb, prepare 

the bulbs for a demonstration. Tell the class that you will need their help 
and cooperation. 

 
3. Start with either the lowest student guess or with five batteries in the groove 

defined by the two sticks (Figure 4-2) or by the chalk tray. Make sure all the 
batteries point in the same direction. Next, assign three or four students to 
hold the batteries snugly together, as illustrated in Figure 4-2. Ask another 
two students to hold a wire in contact with the battery terminal at each end. 
Finally, have two more students hold the ends of the wire that touch the bulb. 

 
 
 
 
 
 
 

 
Scientific predictions. 
See “Making Scientific 
Predictions” located at 

the beginning of Lesson 3. 

Original STC curriculum materials: This is a list of the materials needed for the lesson. 

Original STC curriculum materials: This section describes the steps to prepare for the 
lesson. 

Original STC curriculum materials: This section provides step-by-step directions for 
how to enact the lesson with students. 
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Figure 4-2 
Lighting a Household Bulb 

 
4. While you hold the bulb, have two students place the ends of the wires 

against the bulb base so the bulb will light. Make sure the filament is visible 
to the class. If you darken the room, the filament will show more clearly 
when it does start glowing. 

 
5. Add one battery at a time. When there are sufficient batteries in the groove 

(approximately fifteen), the filament will glow dim and red. With twenty 
batteries, the filament will be brighter but will still be quite dim compared 
to a lamp. However, the process will illustrate that the more batteries you 
add, the brighter the bulb becomes. 

 
6. Give several students a turn at holding the wires and touching the bulb to 

make it light. Discuss with them where the bulb has to be touched to make 
it light. 

 
7. If you are doing the second part of the demonstration using the large bulb 

with its base removed, now is the time to bring it out. Tell the students that 
the base has been removed to show what the inside of the bulb looks like 
(Figure 4-1, B). Show them the parts of the base that were cut away. 

 
8. Using the same technique as above, light the bulb that has had the base 

removed by touching the lead wires from the batteries to the two wires that 
emerge from the glass on the bulb (see Figure 4-3). 

 
 

 
Engaging students in 
scientific phenomena 

supports their understanding 
of a complete circuit.  See 

the Unit Concept Map in the 
Unit Overview section. 

	
  

 
Important Idea for the 

Discussion: 
§ An electric energy source 

(e.g., battery), is anything 
that can produce an 
electric current and 
provide the electric “push” 
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Original STC curriculum materials: This is a picture included in the original materials. 

Original STC curriculum materials: This section provides step-by-step directions 
for how to enact the lesson with students. 
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Figure 4-3 
Lighting the Bulb 

 
9. Point out the detail of the wire arrangement in the bulb. Notice the two 

straight wires that are rigid and pass through the glass up into the center of 
the bulb. The filament is stretched between the ends of these two wires. 

 
10. Bring out the small bulb that has had the base removed. Compare the large 

bulb and the small bulb. The students will see that the design of the small 
bulb is similar to the large bulb. 

 
11. Using two batteries, light the small bulb with the base removed in exactly 

the same way the large bulb was lighted: by using the long wires. Have 
students look for the filament. Can they see it? 

 
Final Activities: 

Discuss how wires are connected to make the bulb light. Then ask students to 
draw the bulb and to indicate on their drawings where key wires are located. 
 
 
 
 
 
 
 
 
 
 
 

 
Scientific 

Representations should 
correctly and 

appropriately represent 
the bulb and complete 

circuit.  
See “Scientific 

Representations” 
located at the beginning 

of Lesson 10. 

Useful Tips for This Lesson: 
• You may need to turn off the classroom light to see the filament with 

the least number of batteries. 
• When using different batteries and bulbs to light the large circuit, the 

number of batteries needed to light the circuit will vary.   

Original STC curriculum materials: This is a picture included in the original materials. 
 

Original STC curriculum materials: This section provides step-by-step directions for how 
to enact the lesson with students. 
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Extensions:        
Books on Thomas Edison and on the invention of the light bulb can be 
introduced at this point. Two books are mentioned in Section 7 of this guide, 
and your library may have others. 
 
 

Original STC curriculum materials: This section describes how a teacher might 
extend the lesson by making connections to other subjects.  


