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Themes:  Systems

5E Lesson (Grades 4-8)
Objectives:

The students will...

Students will understand the following:

1. Wind speed increases the height of ocean waves. 

2. Higher waves occur in shallower water.
(5) Science concepts. The student knows that a system is a collection of cycles, structures, and processes that interact. 
The student is expected to:

(A) describe some cycles, structures, and processes that are found in a simple system;

(B) describe some interactions that occur in a simple system.

(6) Science concepts. The student knows that some change occurs in cycles. The student is expected to:

(A) identify events and describe changes that occur on a regular basis such as in daily, weekly, lunar, and seasonal cycles;

Engage
The Magic School Bus On the Ocean Floor 

By Joanna Cole

Explore
Students will make an egg float is salt water.  
Materials:

1. two glass jars
2. 4 tablespoons of Kosher Salt
3. two hard boiled eggs

Procedure:
1. Dissolve 3-4 tablespoons of salt in one jar of water. Label the jar "salt water.”

2. Compare what happens when a boiled egg is placed in each jar. 
3. Continue adding salt to the salt solution until the egg floats in the middle of the jar.
Have students record their observations in their journals.  Have students answer the following questions.

1. Why is the ocean salty? 
2. Why did the egg float in the salty jar? 
3. Would you rather swim in salt or fresh water? Why or why not?

EXPLAIN
Students will need access to the computer lab to research different types of natural events in oceans.  

http://www.fema.gov/kids/dizarea.htm
A hurricane is a tropical storm with winds that have reached a constant speed of 74 miles per hour or more. Hurricane winds blow in a large spiral around a relative calm center known as the "eye." The "eye" is generally 20 to 30 miles wide, and the storm may extend outward 400 miles. As a hurricane approaches, the skies will begin to darken and winds will grow in strength. As a hurricane nears land, it can bring torrential rains, high winds, and storm surges. A single hurricane can last for more than 2 weeks over open waters and can run a path across the entire length of the eastern seaboard. August and September are peak months during the hurricane season that lasts from June 1 through November 30.
Hurricane-a severe storm with torrential rain, strong winds and a calm eye formed over warm seas (Atlantic Ocean)
Cyclone- same as a hurricane but developing in the Indian Ocean.
Typhoon- same as a hurricane but developing in the China Sea.

Tsunami- a series of huge waves that happen after an undersea disturbance.

Tropical Depression: A region of low barometric pressure.

Eye: An area like a hole in the center of a tropical cyclone marked by only light winds or complete calm with no precipitation.
Hurricanes are born over warm, tropical oceans. Hurricanes are fueled by water vapor that is pushed up from the warm ocean surface, so they can last longer and sometimes move much further over water than over land. The combination of heat and moisture, along with the right wind conditions, can create a new hurricane.
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ELABORATE

Question:  What is the relationship between the depth of the water and the height of the wave?
Independent Variable: (depth of water)
Dependent Variable: (height of wave)
Hypothesis: I predict…

Materials:

• 9" × 13" baking dish 

• Flexible straw 

• Duct tape 

• Water 

• Ruler and Beaker
Procedures:
1. Review with your students what they have learned about the causes and characteristics of hurricanes. 
Tell them they are going to do an experiment to discover the effects of wind speed and water depth on the height of waves in a hurricane. 

2. Divide your class into pairs or small groups. Demonstrate how to set up the experiment as follows: 

3. Place the baking dish on a desktop. 
Bend the straw so that it forms an L shape. 

Place the straw inside the baking dish in the middle of one of the 9-inch sides, so that the shorter end faces straight up, touching the side of the dish, and the longer end is suspended about half an inch over the bottom of the dish. One open end of the straw will stick straight up, and the other will face the opposite 9-inch side of the dish. 

Tape the straw to the inside of the dish to hold it in place.  Pour water into the dish until it reaches just below the straw. (Measure the amount of water using the beaker)
4. One partner or group member should blow very gently into the end of the straw that is sticking straight up, creating “wind” over the water in the dish. 

5. Another student should observe the water at the opposite end of the straw and mark the wave height on the outside of the dish. 

6. Have students measure and record the wave heights, beginning their measurements from the desktop. 

7. Students should repeat the procedure two more times, blowing harder each time, and record their measurements to assess the effect of wind speed on the height of waves. 

8. Have students remove the water from the dish, move the straw up near the top of the dish, and refill the dish with water until it reaches just under the straw. Then they can repeat the procedure to compare wave height in deeper and shallower water. (Measure the amount of water using the beaker.)
9. Have each student write a report describing the experiment in detail, reporting the results, and stating the conclusions he or she drew from the results. 

Data Table
	Amount of Water
	Height of Wave #1
	Height of Wave #2
	Height of Wave #3

	Water #1

	
	
	

	Water #2

	
	
	


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. How are waves formed?
Data Gathering

1. What is happening to the water when you blow gently on it?

2. What is happening to the water when you stop blowing?
Data Processing
1. What would happen if we used different liquid, perhaps salt water?  

2. What would happen if we used warm water?  Cold water?

Evaluating

1. Which water level created the tallest wave? 

2. Which water level would cause the most damage to the land?  
EVALUATE
Students will complete the crossword puzzle from the FEMA webpage.  
http://www.fema.gov/kids/games/crossword/cw1.htm
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