
1. Discuss the water cycle, why it is important, and how it works. Can students create their own mini water cycle in the classroom? (large bowl,
    coffee mug, plastic wrap, a large rubber band, and water)
2. Have students research the nearest aquifers. Find out how water gets into the aquifer, how it is utilized, and what would happen if the aquifer
    is contaminated with chemical run-off.
3. Discuss the availability of clean drinking water in different regions of the world. Where is it most abundant? Least abundant? Why?
4. Look for images of the water strider and the “Jesus Lizard”. How does surface tension allow them to walk on water? Find examples of plankton
    that floats, and discuss how important surface tension is to keeping these algae in prime light layers.
5. Demonstrate surface tension by putting water in a clean cup, and carefully lay a sewing needle across the top. Surface tension holds it up.
    Next, add a drop of dish soap, and watch the needle fall. How does soap destroy surface tension? How might phosphate (part of soap) pollution
    harm local waterways?
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ESS2.C: The Roles of Water in Earth's Surface Processes
The abundance of liquid water on Earth’s surface and its unique 
combination of physical and chemical properties are central to 
the planet’s dynamics. These properties include water’s excep-
tional capacity to absorb, store, and release large amounts of 
energy, transmit sunlight, expand upon freezing, dissolve and 
transport materials, and lower the viscosities and melting points 
of rocks.
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simplest compound of the two most common reactive elements, consisting of just two hydrogen atoms attached to a 
single oxygen atom.  Very few molecules are smaller or lighter. Some of its properties are essential to basic life process-
es. This episode of Science Screen Report examines the role that water plays in our environment, its availability and 
ways to purify it, and its unique chemical properties.
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Ŷ  The USGS, U.S. Geological Survey’s page about water science: water.usgs.gov/edu/

Ŷ  The USGS, U.S. Geological Survey’s page about the water cycle: water.usgs.gov/edu/watercycle.html

Ŷ  The National Science Foundation- The Chemistry of Water: www.nsf.gov/news/special_reports/water/

Ŷ  The Environmental Protection Agency – Water Science: www2.epa.gov/science-and-technology/water-science

SUGGESTED REFERENCES 

Barometric pressure: Atmospheric pressure as indicated by a barometer.
Desalination: The removal of salt from something, such as seawater or soil. Desalinization can be achieved by evaporation, freezing, reverse osmosis,
ion exchange, and electrodialysis.
Hard water: Water in which dissolved minerals make it difficult to produce lather with soap. Hard water is often associated with well water where
the rocks contain a large amount of iron-bearing minerals.
Hydrologic cycle: The continuous circular process in which water evaporates from the oceans, condenses, falls to the Earth as rain or snow, and
eventually returns to the oceans through run-off in rivers or streams. Some water is absorbed by plants and returned to the atmosphere as vapor.
Hydrophilic: An Affinity for water. Tending to dissolve in, mix with, or be wetted by water.
Hydrophobic: Having little or no affinity for water.
Osmosis: Movement of a solvent through a membrane that separates two solutions of different concentrations. The solvent from the side of weaker
concentration usually moves to the side of the stronger concentration, diluting it, until the concentrations of the solutions are equal on both sides.
Reverse osmosis: A process used to produce pure water by forcing saline or impure water through a semi-permeable membrane where salts or impur-
ities cannot pass. Reverse osmosis is used for water filtration, desalinization, and in kidney dialysis machines.
Soft water: Water that does not contain dissolved salts of such metals such as calcium, iron, or magnesium, which form insoluble deposits appear.
Stomata: Small openings in the epidermis of a plant, through which gases and water vapor pass. Stomata permit the absorption of carbon dioxide
necessary for photosynthesis, as well as the removal of excess oxygen.
Universal solvent: A substance that dissolves most chemicals. Water is called the universal solvent because it dissolves more substances than any
other solvent.
Xylem: A tissue in vascular plants that carries water and dissolved minerals from the roots and provides support for softer tissues.

VOCABULARY

Prior to viewing this video, students should have some understanding of the following Benchmarks for Science Literacy, Oxford University Press, which are excerpted and,
in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 4.  The Physical Setting
Section C:  Processes that Shape the Earth, Grades 9-12

Ŷ Climatic conditions result from latitude, altitude, and from the position of mountain ranges, oceans, and lakes. Dynamic processes such as cloud
   formation, ocean currents, and atmospheric circulation patterns influence climates as well. 

Ŷ The earth has many natural resources of great importance to human life. Some are readily renewable, some are renewable only at great cost, and
   some are not renewable at all.

Ŷ Although the earth has a great capacity to absorb and recycle materials naturally, ecosystems have only a finite capacity to withstand change
   without experiencing major ecological alterations that may also have adverse effects on human activities. 

Benchmark 4.  The Physical Setting
Section D:  The Structure of Matter, Grades 9-12

Ŷ Atoms often join with one another in various combinations in distinct molecules or in repeating three-dimensional crystal patterns. 

Ŷ An enormous variety of biological, chemical, and physical phenomena can be explained by changes in the arrangement and motion of atoms and
   molecules. 

Ŷ The configuration of atoms in a molecule determines the molecule's properties. Shapes are particularly important in how large molecules interact
   with others.

Ŷ The physical properties of compounds reflect the nature of the interactions among its molecules. These interactions are determined by the struc-
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*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

ADVANCED ORGANIZERS 

Water is essential for life. Earth’s inhabitants cannot live without it. Over 70 percent of the Earth is covered with water—an esti-
mated 326 million trillion gallons. The oceans hold most of the Earth’s water, but water is also present in the polar ice caps and gla-
ciers, aquifers and wells, and lakes and rivers. Only 3 percent of the world's water supply is fresh water, and 77 percent of that is
frozen.

Water is a molecule with one oxygen atom and two hydrogen atoms, bonded together by shared electrons. It is a V-Shaped polar
molecule, meaning it is positively charged near the hydrogen atoms and negatively charged near the oxygen atom. This polarity
makes water molecules naturally attracted to each other where they form hydrogen bonds. It is helpful to think of water molecules
acting as little magnets, with forces that hold them together. Each hydrogen bond is very weak, but there are a tremendous number
of them. They constantly break and re-form as the water molecules are in constant collisions with each other.

The Earth’s water is always in motion and commonly changes states between solid, liquid, and gas. Some water floats in the air as
clouds and water vapor. The natural water cycle, also called the hydrologic cycle, is the continuous movement of water on, above,
and below the Earth’s surface. This cycle is powered by solar energy. The water cycle involves water evaporating or turning into a
gas, rising up into the atmosphere, cooling and condensing into drops of water or ice crystals that we see as clouds, and falling back
to Earth as rain, snow or hail before evaporating again and continuing the cycle. 
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