
Teaching Tips | Conducting Electrons, Not Trains 

Essential Question 

What types of materials can or cannot conduct electricity, and why is that important? 

Before Viewing 

Distribute the following materials, and have students complete the experiment and fill out their 
“Conducting Electrons, Not Trains” Lab Reports. 

Materials 

●​ Tiny light bulb 
●​ 12V battery 
●​ Alligator clips 
●​ Various household materials/items to test for conductivity, such as: 

○​ Glass bottle 
○​ Slinky 
○​ Apple/banana   
○​ Ruler 
○​ #2 wooden pencil (whole or half) 
○​ Chalk 
○​ Coin   
○​ Globe 
○​ Bolt/screw 
○​ Empty soda can 

Instructions 

1.​ First, we need to set up a simple electrical circuit! 
a.​ Attach two alligator clips to the battery, one on the positive end, and one on the 

negative end. 
b.​ Attach the loose ends of the alligator clips to opposite sides of the lightbulb, 

forming a circuit. You should see the lightbulb light up! If not, check to see if the 
clips are connected properly to the battery and lightbulb. 

c.​ Now, detach one alligator clip from the lightbulb. Grab a third alligator clip and 
attach it to the open side of the lightbulb. 

2.​ Your students are about to test a variety of materials to see if they can complete the 
circuit (conductors) or not (insulators). Fill out the “Purpose” section of your lab report, 
then fill out the “Hypothesis” section with your predictions as to which kinds of materials 
are conductors and which are insulators. 

3.​ Your teacher will split the classroom into teams, and then one member of each team will 
play rock-paper-scissors to see which team will play first. 

4.​ Teams will alternate performing the following steps: 



a.​ Send a representative to choose a material to test for conductivity. 
b.​ Hold the two loose ends of the alligator clips to the material. 
c.​ Observe whether the lightbulb lights up or not. If it does, that material is a 

conductor and your team gains a point! If not, that material is an insulator. Write 
down the result under that team’s column on the second page of the lab report. 

5.​ Did you notice any patterns in which materials ended up being conductors or insulators? 
Fill out the “General Observations & Patterns” section of your lab report, then determine 
if your hypothesis was correct in the “Conclusion” section. 

While Viewing 

Have students observe the outcomes of the Chip Kids experiment, and complete their own lab 
reports. They should pay special attention to the parts of the video discussing semiconductors 
and heat. 

After Viewing 

Have your students discuss the following questions, in small groups and/or as a class: 

1.​ What materials/items surprised you the most by being conductors or insulators? 
2.​ Why are some materials better at conducting electricity than others? 
3.​ How does heat affect a semiconductor’s ability to conduct electricity? 
4.​ What are some examples of technology that rely on semiconductors? 
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