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Adapted from:  Slattery, Britt Eckhardt, and Alan S. Kesselheim. "Nature's Filter." WOW! 
the Wonders of Wetlands: An Educator's Guide. Eds. Susan H. Higgins and Mark R. 
Schiling. Environmental Concern Inc. and The Watercourse, 2003. 250-251.  

Grade Level: K-3 as a 
demonstration; 4-12 as a team 
or individual project 
 
Duration: 40-50 minutes, plus 
preparation (preparation may be 
assigned as homework) 
 
Setting: Classroom, with 
potential for outdoor soil 
collection as a class 
 
Summary: Students test the 
filtering ability of several types of 
soil. 
 
Objectives: Students learn that 
nature has its own built in filters 
and that the natural world can 
recycle its waste just as humans 
can recycle theirs. 
 
Vocabulary: filter, pollution, 
sediments, percolation 
 
Materials (Included in Module): 
 Coffee Filters 
 Clear Plastic Cups 
 Bags or other containers for 

collecting soil 
 5 aluminum pans 
 5 plastic bottles cut in half 

with screening at opening. 
 
Additional Materials (NOT 
Included in Module): 
 soil and water (soil collected 

during lesson or as 
homework by students) 

 

Academic Standards  
English Language Arts Pre K – 5 
 1.5 Speaking and Listening 

o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
English Language Arts 6 – 12 
 1.5 Speaking and Listening 

o Comprehension and Collaboration 
o Presentation of Knowledge and Ideas 
o Integration of Knowledge and Ideas 
o Conventions of Standard English 

 
Writing in Science and Technical Subjects 6 – 12 
 3.6 Writing 

o Text Types and Purposes 
o Production and Distribution of Writing 
o Research to Build and Present Knowledge 
o Range of Writing 

 
Reading in Science and Technical Subjects 6 – 12 
 3.5 Reading 

o Key Ideas and Details 
o Craft and Structure 
o Integration of Knowledge and Ideas 
o Range and Level of Complex Texts 

 

Background:  As water passes through soil, suspended 

particles are filtered out.  The makeup of the soil determines 
how well it will act as a filter.  For instance, a sieve with 
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large holes will trap only particles that are larger than the holes.  A coffee filter which has very 
tiny pore spaces will filter out very fine particles.  Likewise, finer-textured soil with small pore 
spaces will trap more sizes of “pollutants” than coarse-textured, loosely packed soil.  If flowing 
water is slowed, as it is in wetlands, it is more likely to penetrate the surface of the ground and 
percolate down through the soil.  The slower the percolation, the greater the filtration will be. 
 
The percolation rate of wetland soil is usually fairly slow, one reason the area is a wetland.  
Water stays near the ground's surface longer.  As polluted runoff slowly percolates through 
wetland soil, many particles are trapped within the soil or chemically bound to the minerals in 
the soil.  These pollutants are therefore stored in the soil, even if temporarily, and cleaner water 
flows on to the body of water beyond the wetland. 
 
In this way, nature can sustain itself without human intervention.  Man-made pollutants can be 
diluted in this manner, but the wetland system does have its limits, and if too many artificial 
pollutants – or even natural pollutants – are introduced, the cycle can become overloaded and 
turn into a dump rather than a recycling center.  Natural pollutants, such as fecal matter, urine, 
and natural chemical compounds can be slowly dispelled by the filtration provided by wetlands.  
This is an excellent example of the ways in which nature recycles, closing its own loop and 
transforming waste into nutrients. 
 

Overview 
Students use different types of soil as filters and learn that nature has ways of purifying 
pollutants and can recycle waste. 
 

Procedure 
To begin, show students a clear plastic cup filled with “dirty” water – water filled with dirt and 
sand.  Ask them how they could make this water drinkable.  If they have trouble, or are younger, 
show them a coffee filter as a hint. 
 
Take the class a field trip, which can be as short as taking them to the school garden or a patch 
of grass, and collect different types of soil, including sand, clay, gravel, loam (a mixture of sand, 
silt, and clay), and humus (the rich, top layer of soil in a forest or garden, which is made up of 
organic material). 
 
Returning to the classroom, fill the plastic bottle tops half full of soil – each bottle containing a 
different type.  Pour water into the soil while holding the bottles over their bottom half as well as 
an empty aluminum pans to collect the water liquid after it goes through the soil.  Compare the 
different samples.  Pour the samples back into their respective soil samples and allow the water 
to drain again.  Observe the changes.  Repeat several times, and record the number of times it 
is repeated.  If some of the samples leave dirty water, pour them through other samples to see 
which is the best filter. 
 

Discussion 
Before students begin to pour water through the soil, ask them what will happen when the water 
drains.  What will the quality of the water be when it drains from each bottle? 
 
After repeating the experiment several times, ask the students if the water eventually becomes 
clear.  Ask them which soil filtered the water best. 
 
After the activity is finished, have the students discuss why certain some soil samples filtered 
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better than others.  Fine soils, and soils with tangled roots, filter better than coarse soils.  
Loosely packed soils will filter faster than tightly packed soils.  Make sure to note that this sort of 
filtration can occur wherever water has enough time to penetrate the soil.  Water that remains in 
one place for a long time will pass through these natural filters, which helps to clean up 
pollution.  Have the students brainstorm places where this sort of natural filtration occurs.  Talk 
about how rain can create runoff from construction sites, farmland, bare soil, etc. and carries 
sediments and soil into waterways; ask them what some of the side effects of this may be (for 
example, choking fish and blocking sunlight that is necessary for aquatic plants to live/grow, or 
dirtying our drinking water).  Have students think of ways to fix these problems.  (Limiting 
construction and practicing better farming methods, for example, can help to limit runoff.) 
 
Have students summarize what they have learned and have them talk about any observations 
that have not already been covered. 
 

Evaluation 
Have students describe the soil characteristics that are best for filtering pollutants best and 
explain how nature uses its own method of recycling to continue the cycle of life. 
 

Extensions and Modifications 
For older students, the collection of soil can be given as homework.  Additionally, a worksheet of 
the discussion questions can be created and given for homework.   
 

Notes (Please write any suggestions you have for teachers using 

this activity in the future) 
 
 


