
 
 

 
 
 
 
 

Just Passing Through Learning Activity 
 
Purpose:   

To develop an understanding of some of the relationships between different types of 
soil and water, including how water affects these different soils when flowing through it.  

 
Overview:  

Students time the flow of water through different soils and observe the amount of water 
held in these soils.  Students will also observe the filtering ability of soils by noting the 
clarity of water before and after it passes through the soil.  

 
Student Outcomes:  

 Students will be able to identify some of the physical and chemical changes that 
occur as water is poured through soil.   

 Students will be able to design grade level appropriate experiments that test soil and 
water properties.   

 Students will be able to apply the Scientific method.  
 Students will be able to explore the concepts of Earth as a System. 
 Students will apply the “re-use” conservation concept by salvaging disposable items 

for experimentation.   
 

Science Concepts:  
Earth and Space Science 

 Soil consists of weathered rocks and decomposed organic material. 
 Soils have properties including color, texture, structure, and density. 
 Water circulates through soil changing its properties.   

 
Scientific Inquiry Abilities: 

 Identify answerable questions.  
 Design and conduct an investigation.  
 Use appropriate mathematics to analyze data.  
 Develop descriptions and explanations using evidence.  
 Communicate procedures, observations and explanations.  

 
Level:  

Primary; however this activity could be enhanced and used as an introduction to soil 
science for upper secondary.  It could also serve as an introduction to experimental 
design. 
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Time:  
One class period; additional class periods may be necessary if including additional 
activities (See “Further Investigations”); this activity can also be used as an introductory 
activity, thereby needing only 15 to 20 minutes.  

 
Materials and Tools:  

Materials needed for each group of 3-4 students* 
 

# of Items Items 
1 1.5-litre clear water bottles (empty) 
1 2-litre clear soda bottles (empty) 
1 0.5 litre clear water bottles (empty) 
1  Panty hose or other material with small mesh size 
1 Small rubber bands 
1 100 mL graduated cylinder or other volumetric measuring device 
500 cm3 
(approximate) 

Different types of soil (For example, sand, non-clumping clay cat litter, 
potting soil, mulch, etc.) 

1  Newspaper or small white paper plates 
1 Stop watch (or watch with second hand) 
1 Scissors 

 
Optional materials for “Further Investigations” 

Distilled (or De-Ionized) water 
Salt 
Vinegar 
Baking soda 
pH Paper or meter (see Hydrology Chapter of the GLOBE Teacher’s Guide or 
manufacturer’s instructions for proper use) 
Conductivity (TDS) meter (see Hydrology Chapter of the GLOBE Teacher’s Guide or 
manufacturer’s instructions for proper use) 
Alkalinity Test Kit (see Hydrology Chapter of the GLOBE Teacher’s Guide or 
manufacture’s instructions for proper use) 
NPK Test Kit (see Soil Chapter of the GLOBE Teacher’s Guide or manufacture’s 
instructions for proper use)  
Locally-available plant seeds 

 

*Teachers can also present this activity to the class using different soil types in several 
2-litre bottles as a whole-class activity.   

 
Prerequisites:  

None 
 
Preparation:  

Teachers can prepare the materials themselves, or they may direct their students to do 
the preparation. 
Preparation Time: 20 to 30 minutes 

 
1. Empty and rinse all bottles and remove labels. 
2. Cut off bottom of 2-litre bottles, leaving at least 2/3 of the original bottle (Figure 1A). 
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3. Cut off top of 1.5-litre bottles, leaving at least 2/3 of the original bottle (Figure 1B). 
 

 
 
 
 
 
 

         
 

 
 

4. Discard (or recycle) bottoms of 2-litre bottles (tops of 1.5-litre bottles can be cut to act 
as trowels). 

5. Cut panty hose into (approximately) 5 cm by 5 cm double-layer squares (by beginning 
your cutting at the toes of the panty hose, sections can be cut off providing you with 
immediate double layered pieces). 

6. Place each double-layered panty hose section over the mouth of each 2-litre bottle.  
Slip a small rubber band over each panty hose square and onto the threaded part of 
mouth of the 2-litre bottle (rubber bands may need to be doubled to provide snug fit). 
This will ensure that the panty hose section is fastened securely to the 2-litre bottle 
(panty hose should extend beyond the rubber band and can be tugged on to tighten 
against the 2-litre mouth). The panty hose will act as a filter (Figure 2A). 

7. Measure out 100 millilitres of water and pour into the bottoms of the cut 1.5-litre water 
bottles; mark level of water with a permanent marker; continue until 200, 300, 400, and 
500 mL levels are also marked on the bottle bottoms. These will act as beakers (Figure 
2B). 

8. Measure out 100 millilitres of water and pour into the 0.5-litre water bottles; mark level 
of water with a permanent marker; continue until 200, 300, 400, and 500 mL levels are 
also marked on the bottles. These will act as graduated cylinders (Figure 2C). 

 
 

 
           

                                                  
                                                    
                                                                 
                                                              
                                                                                   
 

                         
 
 

 

9. Choose soil and/or soil-like substances (potting soil, mulch, sand, clay cat litter, etc.) or 
have substances for students to choose. 

10. Set 2-litre bottles into the openings of the cut 1.5 mL bottles (Figure 3), panty hose 
should not be below 500 mL mark. 

11. Add soil(s) to 2-litre bottle, panty hose should not allow any substances to spill through. 
(Note: Amount of soil in 2-litre bottle can be determined by mass, volume, or randomly 
depending on direction of class or emphasis desired.) 

 

 

Cut 2-litre soda bottle (inverted) 
Figure 1A 

Cut 1.5-litre bottle 
Figure 1B

Rubber band 

Panty hose square 

Cut 2-litre bottle with rubber 
band and panty hose 

square 

Figure 2A 

0.5-litre water bottle 
mL levels marked 

Figure 2C 

Cut 1.5-litre bottle 
mL levels marked 

Figure 2B
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12. Place a small amount of each soil on small white paper plates or newspaper for 

students to examine. 
13. Fill 0.5 mL drinking water bottles with locally available water.  
14. The following table (or one similar) can be created on blank paper, in students’ 

journals, or on the blackboard. 
 

Prediction Outcome 
  
  
  

 
 

Procedure: 
1. Motivation:  

 Present some background information on soil. (See the Introduction of the Soil 
Chapter of the GLOBE Teacher’s Guide; online this can be found at 
http://classic.globe.gov 

 Ask the groups to determine their individual roles; who will record information, who 
will keep time, who will pour the water.  

 Explain to the class that students who have been selected to pour the water will  
pour the contents of his/her drinking water bottle into the pre-cut 2-litre bottle to see 
what happens. There is something in the 2-litre bottle (potentially soil of some type) 
and a double-layer of panty hose to act as screening at the bottom of the pre-cut 2-
litre bottle.  

 

2. Student Inquiry: 
 Before the students pour the water, have the students (either individual groups or as  

a class) predict what will happen.   
 If students have trouble coming up with predictions, guide them with such questions 

as "Which substance will allow the first drop of water through?" or "Which substance 
will retain the most water?" Have the students indicate within their tables their 
predictions of how the water will act with the various samples.  

 

3. Experimental Design: 
 Ask the students what additional parameters they might consider when doing this 

activity. The following questions might be used to lead students to designing their 
experiments:  
o Does it matter how fast or slow the water flows through the individual bottles? 

2-litre bottle on 1.5-litre 
bottle 

Figure 3
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o What rate should the water be poured into the soil samples?  
o How can the stopwatch be used in this experiment?  What could they time? 
o Will the amount of water that flows through the soil samples vary?  How can they 

measure this?  
 Ask the students how the water should be poured. Does it matter if water is or is not 

poured at the same rate? This discussion can lead into the importance of following 
a measurement protocol – good for schools implementing GLOBE. If students are in 
disagreement or are not certain if it matters, suggest that a common rate of pouring 
be established. Once a rate has been established, have the students pour the water 
(as determined) into the pre-cut 2-litre bottles. The students should pour water so as 
not to obstruct observation by other students.  Table/chair arrangements may need 
to be slightly modified prior to this activity to allow maximum viewing. Allow the 
groups time to make observations. Recording Observations: 

 Have students record their observations in the “Outcome” section of the table. Ask if 
there were any surprises. Explain that unexpected outcomes do not mean incorrect 
questions or hypotheses. Rather, many scientific discoveries are not expected. 
Explain that this activity helps to model the properties of different soils – however, 
these soils have been disturbed.  Interaction between soil and water in the natural 
environment may be different.  This could facilitate interest in studying soil.  

 

5. Further Investigations: 
 Ask if there are any questions or further investigations that could come out of this.  

For example, “Would the same results occur the next day? Why or why not?”  
 Add salt, vinegar, and baking soda to different samples of distilled water, mix. Have 

students predict and measure the conductivity, pH and/or alkalinity of the water 
before it is poured and after it has filtered through the soil. Discuss how these 
characteristics, pH, alkalinity and presence of dissolved salts, affect soil, plants and 
animals.  

 Discuss soil nutrients that plants use, mainly N, P, and K (Nitrogen, Phosphorous, 
and Potassium). Using an NPK Kit, measure the amount of N, P, and K in various 
soils before and after activity. Compare soils and NPK values of the region.  How do 
agriculture specialists address differing amounts of N, P, and K in different soils?  

 Plant the same locally-available seeds in each of the soil types used in this activity. 
Providing the same amount of water, which soil promotes the best seed germination 
and plant growth? Discuss how plants around the world have adapted to different 
soils, differing amounts of water and nutrients.     

 

6. Extensions: 
Ask students the following questions to relate this activity to the ecosystem:  
 How does this activity model the natural environment?  

o How are different environmental concepts represented in this activity?  
 How is precipitation represented? How is soil represented?  

 How might different factors in the soil or water affect plants or animals in the soil?  
 How might plants or animals affect the soil?  
 How might an increase or decrease in temperature or humidity affect the properties 

of the soil? The water? The plants and animals?  
 Ask students to describe the path of an imaginary drop of water from the bottle to 

the soil and beyond.  How does this drop of water fit into the Hydrologic Cycle?  
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For more engaging activities, 
or to learn more about the GLOBE Program, 

visit www.globe.gov. 
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