
Lesson Plan: The Science Behind the Leak-Proof Ziplock Bag 

Grade Level: 3rd - 8th Grade​
Duration: 30 minutes​
Objective:​
Students will understand the concept of polymers and how their molecular structure allows a 
ziplock bag to temporarily seal around a puncturing object, preventing leaks. 

Materials: 

●​ Ziplock bags (1 per student or small group) 
●​ Sharpened pencils (2-3 per student/group) 
●​ Water 
●​ Towels or a tray (for potential spills) 

Lesson Breakdown: 

1. Introduction (5 minutes) 

Discussion Questions: 

●​ What happens when you poke a hole in a water bottle? 
●​ Do you think a ziplock bag will leak if we poke a pencil through it? 

Key Concept: Explain that today, students will observe something surprising and learn why it 
happens. 

2. Demonstration (10 minutes) 

1.​ Fill a ziplock bag about ¾ full with water and seal it. 
2.​ Hold it up for the class and ask, “What do you think will happen if I poke this with a 

pencil?” 
3.​ Slowly push a sharp pencil through one side of the bag and out the other. 
4.​ Observe and discuss—why isn’t the water leaking? 
5.​ Allow students to repeat the experiment in pairs or small groups. 

3. Explanation (5 minutes) 

Why does it work? 

●​ Polymers: The plastic in the bag is made of long, flexible molecules called polymers. 
●​ Self-sealing effect: When the pencil goes through, the polymer chains stretch and form 

a tight seal around it, preventing leaks. 

 



Ask students: 

●​ What do you think would happen if we removed the pencils? 
●​ Would this work with different materials (e.g., metal, fingers, or dull pencils)? 

4. Extension Activity (5 minutes) 

●​ Try poking multiple pencils—how many can fit before it leaks? 
●​ Compare different plastic bag brands—do they all work the same way? 
●​ Predict and test what happens when removing the pencils. 

5. Wrap-Up & Reflection (5 minutes) 

●​ What surprised you the most? 
●​ Can you think of other real-world uses for flexible polymers? (Examples: raincoats, 

balloons, rubber bands) 

Take-Home Challenge:​
Try this at home and see if you can impress your family! 

Assessment: 

●​ Informal observation of student participation. 
●​ Students explain the concept in their own words. 
●​ Group discussion about how polymers work. 

Conclusion: This experiment is a fun, hands-on way to introduce students to material science 
and the properties of polymers. Plus, it feels like magic! 
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