
Coastal Erosion Model 
Student Worksheet 

  

Aim  
To model how wave energy causes coastal erosion and compare the effectiveness of natural systems 
and engineered structures in reducing erosion and improving coastal stability. 
 
Materials 
Per small group (figure 1): 

• Large tray or clear container 
• Sand (to form a beach/slope)  
• Water 
• Flat object to create waves 
• Natural materials (e.g. sticks & leaves) to 

represent mangroves/dunes 
• Toy houses (e.g., Lego) 
• Lego blocks 

  
Safety Notes 
Manage water spills to prevent slipping. 
Wash hands after touching sand and organic material. 
 
Method 

1. Create a sloped “beach” using sand in a tray and add water to represent the ocean. 
2. Generate waves by gently pouring or pushing water toward the shore. 
3. Record how the shoreline changes (e.g. sand movement, slope retreat). 
4. Test different erosion control methods: 

• Natural-based solutions: vegetation (sticks/leaves) 
• Coastal protection structures: loose lego bricks 
• Traditional hard engineering: lego wall 

 
Results  
Record your observations here: 
 

  

 

 

 

Figure 1: Materials 
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Discussion 

1. Which solution best reduced the energy reaching the shoreline? Which would be the most 
sustainable over the long term? 
 

  

 

 
 

2. Which solutions were most effective? Why? 
 

  

 

 
 

3. How does climate change affect coastal erosion? 
 

  

 

 
 

4. Why are nature-based solutions important? 
 

  

 

 
 
 


