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	Hard River Escape: Activity Plan, Science 3



Lesson Summary: In this activity, students will be introduced to the concepts of the water cycle, perform a demonstration of the water cycle, and apply what they observed to a scenario in which water pollution is involved.  This activity may be done either as a class demonstration or in groups.  Ultimately, students will use what they learn from the demonstrations to develop some possible explanations as to how the Dnieper River in the Hard River Escape Story became contaminated.  



Subject:
Science: Earth and Space Science, Science in Personal and Social Perspectives 

Health: Analyzing Influencing Factors on Health 

Grade Level: 

· Target Grade: 6  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:
· clay
· water
· clear, plastic boxes with lids (if performing this activity as a class demonstration, an empty glass aquarium would work well)
· petri Dish
· lamp
· food Coloring
· crushed Ice
· Contaminating the Water Cycle Worksheet
· The Water Cycle Handout
Lesson Plan: 
· To introduce this activity, begin by asking students whether they think water is considered a renewable or non-renewable resource.  It may be helpful to introduce the definitions of renewable and non-renewable resources at this time (see Vocabulary/Definitions section below).  

· The first part of this activity will involve a demonstration of the water cycle.  If the students are not familiar with the water cycle, you may use The Water Cycle Handout to introduce the water cycle at this time.  

· Explain to the students the components of the water cycle.  (See the Background & Concepts section below)

· Next, begin to set up the demonstration.  This demonstration may be done as a class or in groups, depending on the availability of supplies and time.  In either case, be sure not to overly explain what is “supposed” to happen, and allow the students to observe and apply their knowledge of the water cycle.  

· Obtain a large glass aquarium (if using this as a class demonstration) or several small, clear plastic boxes.  Use the clay to make a mountain shaped structure; make sure the mountain reaches at least halfway up the height of the box or aquarium.  

· Place the clay mountain on one side of the box or aquarium and fill the bottom of the aquarium with water until about one-fourth of the base of the mountain slope is covered.  This will represent the “ocean.”

· Place the lid on the box and place a Petri dish on the lid above the location of the mountain.  Place crushed ice into the Petri dish.

· Now, position a lamp over the “ocean.”  (See picture below)
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· Have students observe carefully what is happening.  The lamp is acting as the sun, as the light from the lamp hits the water, the water from the ocean should begin to evaporate; this water vapor from the ocean will then cool on the lid near the Petri dish of ice, resulting in condensation.  The drops of water falling from the lid onto the mountain simulate precipitation.  
· In order to visualize the circulation of vapor, it may help to add a little bit of smoke to the container.  This may be done by lighting a couple matches, blowing them out and quickly dropping them into the container.  (This should only be done by the teacher if performing the demonstration in front of the class.)  The smoke should show the circulation of the air up towards the ice dish, and then back down towards the water.  
· Have students answer questions regarding their observations on the Contaminating the Water Cycle Worksheet.
· 
Next, perform the demonstration again, this time adding red food coloring to the ocean.  The red food coloring represents pollution.  Before performing this demonstration, have students make hypotheses as to what they think will happen to the pollution as the water goes through the cycle.  Students will record their hypotheses on the Contaminating the Water Cycle Worksheet.
· To wrap up the demonstration, hold a brief discussion to relate the simulation to what is happening in the Dnieper River.  Be sure to emphasize all the different ways pollution is being introduced into the river, and pose questions as to whether or not this pollution is affecting only the water or other aspects of the environment as well.   
· Students should now be able to relate what is happening in the water to what was happening in the Dnieper River.  Students will now use the Contaminating the Water Cycle Worksheet as a guide in coming up with an explanation of how the River became contaminated.   
Assessment: Students are to complete the Contaminating the Water Cycle Worksheet.
Background & Concepts for Teachers:
· The water cycle: The Sun's heat provides energy to evaporate water from the Earth's surface (oceans, lakes, etc.).  Plants also lose water to the air (this is called transpiration). The water vapor eventually condenses, forming tiny droplets in clouds. When the clouds meet cool air over land, precipitation (rain, sleet, or snow) is triggered, and water returns to the land (or sea). Some of the precipitation soaks into the ground, and this underground water is trapped between rock or clay layers; this is called groundwater. But most of the water flows downhill as runoff (above ground or underground), eventually returning to the seas as slightly salty water.  
Vocabulary / Definitions: 

· Water Cycle: The water cycle, also known as the hydrologic cycle, describes the continuous movement of water on, above, and below the surface of the Earth.
· Ground Water: Water from precipitation that gets trapped in rock or clay layers of the Earth’s surface.
· Renewable resource: Any natural resource that is depleted at a rate slower than the rate at which it regenerates. A resource must have a way of regenerating itself in order to qualify as renewable.
· Non-renewable resource: A natural resource that cannot be re-made or re-grown.
Resources:

· http://www.ucar.edu/learn/1_1_2_4t.htm
TEKS:

6.1 (A) Demonstrate safe practices during field and lab investigations 

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.3 (C) Represent the natural world using models and identify their limitations

6.8 (B) Explain and illustrate different interactions of matter and energy in cycles

6.14 (B) Identify roles of groundwater and surface water in a watershed
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