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Thursday – Wetlands, Ponds, Vernal Pools, OH MY! 
Grades 6 to 8 

 

DESIGN A WATER FILTER 
 

What you Need 
16 oz water bottle or empty milk jug 

Bowl or bucket to capture your filtered water 

Scissors  

Water to be filtered (such as water mixed with dirt, pond water, ocean 
water, or water with food dye) 

 

Possible Materials for your filter(s) 

• Sand  
• Charcoal 
• Paper towel 
• Cotton balls 
• Cloth 
• Small rocks 
• Large rocks 
• Wood chips 
• Other (Experiment with other materials that you think might work in the filter) 

 

Jump Start the Exploration 
The term wetlands applies to a number of different habitats, including coastal areas, rivers, streams, 
bogs, marshes, swamps, lakes, and ponds. Wetlands are protected in Massachusetts, and for good 
reason. Wetlands are vital for filtering water that both humans and wildlife need to survive.  

When rain falls, it collects dust and pollutants from the air. When rain flows down a street, through a 
garden, or through a parking lot it also collects dirt, leaves, and pollutants like oil, fertilizers, and litter. All 
of that is moved along with the water to wetlands and then to rivers and oceans. 

Wetlands filter the water as it passes through the thick stands of plants, the mud, the sand, and the soil. 
There are even certain wetland plants with specialized roots for living in wetlands, that help filter the 
water as it makes its way to the next water body. If there are no wetland filter areas, our waterways will be 
much more polluted.  

 

https://www.mass.gov/service-details/massachusetts-wetlands
https://www.mass.gov/guides/protecting-wetlands-in-massachusetts
http://www.bio.brandeis.edu/fieldbio/Aquatic_Plants_Fishman_Kelly_Hankin/Pages/Homepage.html
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What are some things that are around your house or neighborhood that use filters?   

What items do you have available that would filter water?  

Why is having clean water important?   

What are wetlands and how do they filter water? 

 
Staying Safe 
Be careful cutting the bottle. 

Do not drink the water at any point!  

 

DIRECTIONS 
1. Study the materials you have gathered to be used as filters. How will the water move through the 

different surfaces? Does the material itself have holes? Are the holes large or small? Does the 
material (sand or pebbles) create “holes” when in a layer? Would it be better to have coarse 
material on top of the filter or on bottom? Think about how water moves to decide what structure 
will filter most effectively. 
 

2. Design your filter by deciding what material will be used in each layer, how many layers your filter 
will have and what the order of the layers will be. Try experimenting with each of the three 
variables (Material, Number of Layers, and Order of Layers). Make sure to label each layer of your 
filter.  
 

Water Filter Design #1     Water Filter Design #2 
 
 
 
 
 
 
 
 

 

 

 

 

3. Cut off the bottom of your water bottle and turn the water bottle upside down with the cap on. This 
will leave room to add filter materials. The water will drain through the top (now the bottom) when 
you remove the cap.   

 

4. Use your design to create a water filter by layering different materials in the upside-down bottle.  

 

5. Place a bucket under the filter to collect the water as it drains through. 
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6. Pour the sample water into the top of the filter, and watch it flow through.  

 

7. Allow your filtered water to rest and allow sediment to fall to the bottom.  

  
8. Examine the water. Is it clear, muddy, or murky? What does the water smell like? If it smells, why 

do you think it smells? What happens if you filter your water twice? 
 

9. Experiment with different materials, different thickness of layers, and different orders to the 
layers. Add notes to your design as you learn from each version of this experiment.  

 

Talk About Your Learning 
What materials worked best?  

What did you learn from your mistakes? 

How would you rebuild or improve your filter? 

Did the water move fast or slow through the filter? 

What parts of the filter are like parts of a wetland? 

What do you think happens to plastic and other litter when it is “caught” by a wetland? 

 

Additional Resources 
EPA Kids Stuff: Plant Water Filter Experiment 

Mass Audubon’s Long Pasture Wildlife Sanctuary: Why Create Wetlands at Schools 

Sea Grant, Michigan: Water Quality 

Sea Grant, Woods Hole: Resources for Students 

Massachusetts Wetlands Protection information 

Bill Nye the Science Guy: Wetlands 

https://www3.epa.gov/safewater/kids/pdfs/activity_grades_4-8_plantsinwaterfiltration.pdf
https://www.massaudubon.org/get-outdoors/wildlife-sanctuaries/long-pasture/about/wildlife-land-conservation/living-lab-wetland-project/why-create-wetlands-at-schools
https://www.michiganseagrant.org/lessons/lessons/by-broad-concept/earth-science/water-quality/water-clarity/
https://seagrant.whoi.edu/k-12/educators-students/
https://www.mass.gov/guides/protecting-wetlands-in-massachusetts
https://www.youtube.com/watch?v=P-xrj01xi3E

