Mandy, Bobby, Dusty


Float Your Metal Boat
The following demonstration fits into the grade 8 Science Curriculum. More specifically it deals with topics presented in cluster 3: Fluids. Surface tension will be our main focus. 
Manitoba  Curriculum

8-0-1A. Formulate specific questions that lead to investigations.

8-0-3A. Formulate a prediction/hypothesis that identifies a cause and effect relationship between the dependent and independent variables.
8-0-5A. Make observations that are relevant to a specific question.

8-0-4A. Carry out procedures that comprise a fair test.
Include: controlling variables, repeating experiments to increase accuracy and reliability of results

8-0-5F. Record, compile and display observations and data using an appropriate format.


8-0-7A. Draw a conclusion that explains investigation results.
Include: explaining the cause and effect relationship between the dependent and independent variables; identifying alternative explanations for observations; supporting or rejecting a prediction/hypothesis


8-0-7C. Identify a new prediction/hypothesis based on results of investigations.

8-3-01. Use appropriate vocabulary related to their investigations of fluids.

8-3-09. Recognize that pressure is the relationship between force and area, and describe situations in which pressure can be increased or decreased by altering surface area.

Materials for demonstration


Materials for investigation
A piece of aluminum foil



cardboard, wax paper, paper
A clear container




powder detergent, lotion, ketchup
Dish washing soap




oil, rubbing alcohol, peroxide
Scissors





hot plate, ice cubes
Water






thermometer, ruler, stop watch
* It is important for all materials and lab to be set up prior to students arriving to class.
Instructional Sequence

1. Cut the aluminum foil into the shape of a powerboat. Just make up a shape.  But keep your boat only about 2 inches wide and about 4 inches long. 
      -     Have students predict what will happen to the aluminum foil when placed            in the water

2. Gently place the boat into a sink full of clean water (no soap). 
· Have student predict what is going to happen when you put soap in the water.

3. Squeeze a drop of dishwashing liquid onto the water behind your boat. 
· Observe what happened
4. Question for engagement and inquiry
· Why do you think the boat moved?

· How did the soap affect the boat?
· What use do we have for soap?

· How do we know the boat is going to float and not sink? Explain buoyant force.

· What do you know about the physical properties of water and dish soap? Explain in terms of viscosity.

· Why did the soap make the boat move?
· What would happen if I dropped some soap at the front of the boat?

· Would adding more water restore the waters surface tension?

· How do you think soap helps doing the dishes or for cleaning?

Psychological Level
After the students have a brief knowledge about some ideas explain the phenomenon. A drop of water is small, but it made of even smaller parts called molecules. Water molecules have bonds that hold them together. At the surface of the water, the molecules hold on to each other even more tightly because there are no molecules pulling on them from the air above. As the molecules on the surface stick together, they form and invisible “skin” called surface tension. The boat moves because the soap breaks up the surface tension in the water behind the aluminum foil. The surface tension pulls the boat forward. With this increase distance the bonds are weakened and become less efficient in keeping a surface tension.
Examples of surface tension:

“Floating Insect”
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Insects do not float, they are heavier than water. Only objects lighter than water can float.  Insects are prevented from sinking because of surface tension effects. The surface of the water behaves like a membrane that supports the weight of the insect.

5. The students are now ready to complete the investigation portion of this assignment. As a bridge into this investigation phase you may want to discuss the variables in this demonstration (water, soap, and boat). This will get the students thinking about how they can do a similar investigation with alternate results and conclusions. 

6. Distribute and explain the worksheet to the students. Allow students to proceed to their science groups and work stations. Once each group has completed questions 1-5, students must obtain teacher approval in order to carry on with the investigation. This is to ensure that the groups variable is testable.     
Extension: 

Can steel float?
Yes! At first it would appear that the pin, which has a higher density than water, is floating on the surface. Careful observation will show that the surface of the water is depressed around the pin.  The vertical component of surface tension is what supports the weight of the pin. 
Investigate different variables such as a bobby pin or a nail to see if they float as well.   
Reference
http://citt.ufl.edu/Marcela/Sepulveda/html/en_ilustraciones.htm
htpp://tiger.coe.missouri.edu/~pgermann/DiscEvent/

Manitoba grade 8 science curriculum

Introduction:


In this activity you have to design and carry out an investigation to find out what has an effect on the surface tension of water. Using the knowledge that you learned in the class demonstration, use this worksheet to organize yourself.

In your conclusion you should be able to….


Describe the surface tension phenomenon


Describe the causes of surface tension


Describe in your words the effect that your variable had on surface tension

Investigation Plan:

	1. Give the purpose of the investigation (what are you going to test?)



	      2. Name the variables in the investigation.



	Use the following section to sort out your ideas:

	      3.  a) Name the variable to be changed (This is the independent variable)

           b) How will it be changed?

          c) Name the variables that will not be changed (This is the dependant variable)




	4. How are you going to measure the variable that you chose?

     


	5. How will you make sure that your results are reliable?




	6. List the equipment that you will need.




	7. Use the information from the above boxes to write a method for a fair test to find out what out what effects surface tension. What steps will you need to do to carry out the investigation?

· Your method must have enough detail to allow another student to carry out your method

· Draw diagrams if appropriate

Method:




	Results:

       Make sure the data or information you record below is suitable for processing. Tables are a good way of recording data.




	Processing

        What do you need to do to your data above to help you see patterns or trends?

         Calculations and/or graphs are examples of processing methods.

	Interpreting

	Conclusion

	Recommendations


