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	Activity Description

Can water defy gravity and flow uphill?  Students compare the movement of water due to capillary action in fine and coarse grained sands.  They discuss how the ability of water to move up between sand grains could affect living things.


	Key Concepts

· The adhesive and cohesive properties of water allow it to move into a column of dry sand against the force of gravity.



	California Science Standards

Grade 4: 6a, 6b, 6c, 6d, 6f

Grade 5: 3d, 5b, 5c, 5f, 5g, 5h, 5i 

Grade 6: 2a, 2b, 7a, 7b, 7d, 7e

Grade 7: 7a, 7c, 7e

Grade 8: 2b, 2c, 9a

(http://www.cde.ca.gov/re/pn/fd/documents/sci-stnd.pdf)


	California Math Standards

Measurement and Geometry

(http://www.cde.ca.gov/be/st/ss/mthmain.asp)



	Materials

For each group:

· Two clear plastic drink cups with the bottoms removed but the sides intact. 

· Enough dry fine and dry coarse sand to fill each cup

· Water


	· Pie tins

· Graduated cylinders or measuring cups

· Ruler (optional)

· Stop watch (optional)




Teacher Preparation

1. Gather materials

2. Cut the bottoms out of two plastic drink cups.

Teacher Directions

1. Demonstrate the activity with one cup of sand.  

2. Ask the students to share their observations and discuss what they think happened. 

3. Review student instructions with the class.  

4. Monitor their set-ups before distributing the water.  

5. After students have completed the activity, discuss their results and explanations. 

Discussion Questions
1. When water was added to the pie tin, where did it go?

2. Was the water level in each sand sample the same?  Why do you think this is?

3. Was the fine sand or the coarse sand able to hold more water?  Support your statement with investigation results.

4. How or why do you think the water was able to defy gravity and travel up through the sand?

5. How does the concept of capillary action help explain the results of the investigation?

6. How could the capillary action of the water in soil be advantageous to the survival of plants and animals living there?

Extensions

Look for other examples of capillary action: paint on a paint brush, the corner of a towel in a tub of water or a sponge. 

Background Information 

Cohesion is the attraction of molecules within a substance.  Water’s strong cohesive property is what causes its strong surface tension, allowing it to form droplets when it is spilled on a table. 

Adhesion is the attraction between molecules of two different substances.  In this case, water adheres to the grains of sand.

The rise of the water in the sand due to these adhesive and cohesive forces is called capillary action.  The smaller the spaces between the grains, the further up the water can move. 
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1. Watch the demonstration done by your teacher.   What happened? Why? 

2.  In your group, decide whether it makes more sense to measure the distance the water moves or the length of time that it moves.  Talk about the advantages and disadvantages of each measurement. 


3. Predict whether the size of the sand grains would affect the results of the experiment.

4. Try it.  Place one of the “bottomless” cups, upside down, in a pie tin.  Using your hand as a funnel, fill the cup with fine dry sand.  Pat the sand down firmly.  Place the second cup in another pie tin and fill it with coarse dry sand and pat the sand down as well.  

5. Measure two equal volumes of water.  At the same time, pour the water into each of the pie tins.  Do not pour the water into the sand!  

6. What happens to the water?  How far did it move?  How long did it move?  Where did it go?  Do you get the same results with each sand sample? 

7. What do you think would happen if you added more water to each of the pie tins?  Add the same amount of additional water to each pie tin.  What happens?  Is all the water gone from both pie tins?  How high has the water traveled in each of the sand samples?  What do you think would happen if you added even more water to each of the pie tins?

8. Discuss with your group the results of the investigation and how the ability of water to move up between the sand grains could affect living things.   How does grain size affect the movement of the water?  Why? 



9. What might make the water move through the sand more quickly or more slowly?  What might cause it to move further up the pile of sand? 
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