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Theme:  Systems

5E Lesson (Grades 4-8)
Objectives

The students will...

1. simulate the paths that water takes in the water cycle.
2. describe the importance of the water cycle to living things.

3. conduct an experiment to discover how plants affect the movement of water in a watershed.

4. describe how energy from the sun powers the water cycle.

TEKS

4.6/5.66B

Identify the significance of the water, carbon and nitrogen cycles.
ENGAGE

Read  The Magic School Bus WET ALL OVER

EXPLORE #1 
Water Wonders (Lesson 44 Part A) from Project Learning Tree pages 142-143.
(Students will need copies of the student pages from Project Learning Tree.  These cards allow the students to follow the water cycle as part of a glacier, part of a stream, rain, snow, groundwater, water vapor, etc.)

Overview:

The water cycle is the system by which Earth’s fixed amount of water is collected, purified and distributed from the environment to living things and back to the environment.  Plants play a large part in the cycle by absorbing water with their roots and transpiring it as vapor through their leaves.  This activity will introduce students to the various steps of the water cycle and to the various paths water can take.  They will also make connections between the water cycle and all living things.
EXPLORE #2

Drink Up!  Students will learn how oceans affect the water cycle.

(Activity taken from Discovery School.com, click on the link below)

The students will create a desalination still to learn about the water cycle and how it can be used to turn salty water into freshwater. In this activity, students create and observe a simple still. Then they are challenged to design one that works more efficiently.
http://school.discovery.com/curriculumcenter/oceans/activity2.html
EXPLAIN
Evaporation - the change of state from liquid to gas, as when a water molecule evaporates to form (invisible) water vapor; promoted by the addition of heat which results in breaking of hydrogen bonds between water molecules

 Condensation- the change of state from gas to liquid due to cooling, as when water vapor turns into water droplets
Precipitation- water which is a result of condensation in the form of rain, snow, sleet or ice.
Ground Water- the part of precipitation that seeps down through the soil until it reaches rock material that is saturated with water. Ground water slowly moves underground, generally at a downward angle (because of gravity), and may eventually seep into streams, lakes, and oceans. 

Water vapor - invisible gas composed of H20 molecules; gaseous state of water
Water is the only substance on Earth that is naturally present in three different states: as a liquid, a solid (ice), and a gas (water vapor).

Water has a very unusual property compared to other liquids.  The volume of most liquids decreases as they freeze.  As water cools, it contracts to a point but then begins to expand as it reaches its freezing point.  Because of this expansion, ice floats on water.  As a result, rivers and lakes freeze from the top down rather than from top to bottom.  

Most of Earth’s fresh water is stored in glacial ice. So far, it has not proved

practical to transport it to arid regions for drinking, irrigation or industry use.  

(Taken from AIMS Water to Ice to Water 1996).


ELABORATE

Question:  What is the relationship between the state of the water and the height of the water?

Independent Variable  _(state of the water)____________________________

Dependent Variable _(height of the water)____________________________

Hypothesis: I predict…

Procedure:  

Step 1 
1. Place 100 ml of water in each cup, label cups, cup 1 and cup 2.
2. Measure and mark on the outside of the cup the water level in the cup.  Cover cups with plastic wrap to avoid evaporation.
3. Place cup 1 in the freezer.  

4. Once frozen, remove and measure and mark the water level in the cup1.  

5.  Record the difference in water heights of cup 1.
Materials:

Water 
Cups

Freezer

Ruler

Beakers
Data Table


	States of  Water
	Height of Water in Cup 1
	Height of Water in Cup 2

	Water (Liquid)
	
	

	Ice (Solid)
	
	


Graph

(Plot the Data on a graph.)
Results

(Students should explain what the data plotted on the graph means.)

1. ________________________________________________________________________________________________________________________________________________________________________________________________

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions
(Students should summarize what the entire experiment is about and include the question, hypothesis and findings.)
1. ________________________________________________________________________________________________________________________________________________________________________________________________.

2. ________________________________________________________________________________________________________________________________________________________________________________________________

3. ________________________________________________________________________________________________________________________________________________________________________________________________

(Questions to be used during the Elaborate)
Recall

1. What state is the water in before you place it in the freezer?
2. What state will the water be in after you place it in the freezer?

Data Gathering

1. What is going to happen to the water when we place it in the freezer overnight?

2. What does the ice feel like?  What does the water feel like?

3. Could you pour the water?  Could you pour the ice?
Data Processing
1. What is causing the water’s height to change?

2. What would happen if we used different liquid, perhaps salt water?  
Allow ice to melt and ask the following questions:

Evaluating
1. When lakes and ponds freeze where do you think the ice is found?
2. What would happen to a glacier that floats into warmer water?

EVALUATE

1.  Water, Water Everywhere  Matching Game- click on link to get activity cards
http://www.quia.com/jg/62.html
2.  Students will draw the complete water cycle labeled with the following terms.


a.  evaporation


b.  condensation


c.  precipitation


d.  ground water/collection
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	The earth has a limited amount of water.  That water keeps going around and around and around and around and (well, you get the idea) in what we call the "Water Cycle". 

This cycle is made up of a few main parts:
· evaporation (and transpiration) 

· condensation 

· precipitation 

· collection
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