Water Cycle Terrariums








Grade:  Upper Elementary (4)
Time:
  60 minutes

Objectives:
Students will…

· Describe the water cycle

· Explain the role of plants in the water cycle

· Describe how the terrarium is a model of the water cycle

Materials: 

For each group

· Plastic 2 liter soda bottle, cleaned, with cap

· Scissors

· Clear tape

· Geometry compass

· Direction sheets (from Bottle Biology)
For class

· One bottle, already cut according to directions (teacher model)

· Soil

· Sand

· Plants

Introduction

Explain that this will be the first of several lessons about oceanography you will be doing with them.  When they think of the ocean, what is the most important feature of the ocean?  The water.  Where does water come from?  Most water on earth today is the same water that has been here for millions of years.  During that time, it has passed through many places and forms.  What is the name for the continuous movement of water through its different states and different spots on earth and the atmosphere?  The water cycle.
Procedure

1. The water cycle

What do they remember about the water cycle from when they were in 2nd grade?  Field responses, and use them to build the water cycle on the board.  Evaporation is the process of water changing from liquid form to vapor form (evaporation).  To illustrate this, ask students to place their hands in front of them and form fists.  Their fists will be molecules of water.  Like all molecules, water molecules are constantly moving (move fists around).  As heat is applied (such as the sun), the molecules start to move around more quickly and start to move farther apart (move fists around more).  Eventually, if enough heat is applied, a molecule will gain enough energy to break away from the other molecules (move one fist above head).  When molecules change from being close together to be being quite far apart, they change from liquid to vapor.  The water just evaporated.  
As the molecules move up in the atmosphere, they cool off and start to move more slowly (slow fists down) and if they bump into particles of dust, or each other, they no longer have the energy to break apart.  As the water particles stick together in larger and larger numbers, they become more dense (more molecules in the same amount of space), and will become visible (condensation).  What are examples of condensation?  Clouds, fog, steam from the shower, the water on the outside of a cold drink on a hot day.  

What happens when too many particles stick together and they can no longer float in the air?  They fall down as rain, or precipitation.  When the precipitation hits the ground, there are two routes it can take – it can run of the surface to the nearest lake, stream, river, etc., or it can trickle down through the earth into the groundwater.
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2. Plants and the water cycle

Now, what do plants have to do with this?  Sketch a plant on the board, with roots, stem, and a leaf.  What makes plants different from animals?  They make their own food.  What do they need to make food?  Carbon dioxide, sunlight, and water.  They get CO2 from the air through small holes in their leaves.  Where do they get the water from?  The roots.

Water has a special property – the molecules stick together slightly, they sort of hold hands.  As the plant pulls in one molecule of water from the soil into the roots, it holds onto another molecule in the soil, and that one holds onto another one, etc.  They make a chain of water molecules from the soil up into the leaves, where they are used.  But what is pulling the “chain” from the top?  What is moving the water through the plant?  The evaporation of water through the small holes in the leaves.

3. Water Cycle Model

Today we will be using plants to build a model of the water cycle.  Who can tell me what I mean by a model?  Something that represents something else but can be used to demonstrate a quality of the original thing.  We will be doing this by building terrariums.  

Split the class into five working groups.  As the groups settle in, distribute the sheet of directions for building a terrarium, from Bottle Biology.  Have each group review it among themselves.  After all groups are done reviewing it, go through the directions step by step, demonstrating with the teacher model.  Note: the instructor should start the cuts around the bottle with a sharp pocket knife.  Demonstrate how to safely poke holes in the top – place the top half of the bottle right side up, hold the cap with one hand, and puncture using the compass with the other hand.  After the class has walked through all the steps, point out where the materials are and instruct the students to proceed up to the point of putting in plants.  Each group should check in with you when they reach that point.  When they check in, have them water the soil until it is damp but not wet.  

As groups finish the construction of the terrarium, give them a few small plants to plant in the base.  After they have planted, they should mist the plants before placing the top on the terrarium.  Using clear tape, each group should seal the seam where the top and bottom meet.

Conclusion

After all the terrariums are complete, pose the following question to the class: What variables could you change between the 5 terraria to learn more about how the water cycle works?  What in nature changes the way the water cycle moves?  For example, the sun speeds up evaporation.  How could they arrange their terraria throughout the classroom to mimic such variables?  Some terraria could be in the sun, others in partial light, others in shade; some in cold areas, some in warm areas.  Have students decide which of the variables they will manipulate.










