Elise Patyn

Discrepant Event in Science:  Soap Power
Materials Required:

-Index Cards


-Scissors


-A dish or sink (ie. any container with depth and length)


-Water (enough to fill the bottom of the container a few centimeters)


-Liquid Dish Detergent


-Eye Droppers


-Small beaker


-Science Journal to record your predictions and observations

Safety Considerations: 

-This activity is relatively safe for older children (ie. 10 or older)


-The scissors are the only thing possibly dangerous. Therefore monitor students’ 


use of these. If it is a concern with a certain group of kids then cut out boat 


templates for them ahead of time.

Curricular Context:
This experiment lines up with the Manitoba Middle Years Specific Learning Outcomes (SLO) of:  
7-2-17 (GLO:  A2, D3, E1)

This outcome is in the second cluster of grade 7 and is entitled the Particle Theory of Matter. Children should be able to describe solutions by using the particle theory of matter. They should understand that particles have an attraction for each other and that this attraction between particles of a solute and solvent keeps them in solution.

7-3-04 (GLO:  D4, E4)
This outcome is in the third cluster of grade 7 and is entitled Forces and Structures. Children should be able to identify internal forces acting on a structure, and describe them using diagrams. These forces include compression, tension, shear, and torsion. 

Lesson Procedure: 

This lesson will use the P.O.E. model of instruction. (Prediction, Observation, and Explanation) It will be performed by groups of 4 or 5 students at their tables.
Preparation:

-Fill a dish or sink with water about 3 cm deep.


-From an index card, cut out a boat that is about 8 cm long and 4 cm wide and 

looks like the example given below. It is important that there is a “notch” in the


back of the boat.



-Make sure to have dish detergent at the ready.


-Ask each group to make a Prediction of what they think will happen if the dish
soap is added at the back of the “notch” of the boat. An example of a question the teacher could ask would be: “What do you think will happen when dish soap is added by the back of the boat?” Instruct them to record their hypotheses. Have a few students share their ideas with the class.

-Have the kids fill an eyedropper with dish soap from a small beaker. 

-Add a few drops at the back of the boat where the “notch” is.
Observation: 

When dish soap is added the boat should move across the surface of the water a few centimeters.
Disequilibrium:
This activity is a good example of a discrepant event that creates disequilibrium in the minds of students as most children would not expect an object to move forward without an obvious force being applied to it (ie. one in which they could see like an engine or someone pushing an object forward).
Explanation:


-Ask the students “Why do you think the boat moved forward?”


-Choose students with their hands raised to offer their own ideas of why this 


occurred.


-After clearing up any misconceptions that students raise and guiding them to the

correct answer clarify what has just occurred with a teacher directed explanation 


and the theory behind it.

Explanation and Theory:

-Initially, before the soap is added, the molecules in the water are strongly attracted to each other, especially the molecules on the surface. In the bulk of the water, the molecules are pulled equally in all directions by neighboring molecules resulting in a net force of zero. At the surface, the molecules are pulled inwards by other molecules deeper inside the liquid and are not attracted as intensely by the molecules in the neighbouring medium (be it vacuum, air or another liquid). The surface of the water resembles that of a stretched elastic membrane. Thus the liquid squeezes itself together until it has the locally lowest surface area possible.
-This flexible skin on the surface of the water is refered to as surface tension. Adding soap disrupts the molecules and breaks the skin making the boat move forward. The soap tries to disperse across the surface of the water. The placement of the soap in the small, 3-sided cavity of the boat means that the only way for the soap to disperse is by moving out the back. All of this together creates the forward motion of the boat.

What if…?:


-After the discussion and explanation, the whole class should achieve a state of 


understanding or equilibrium about the experiment.


-Provoke curiosity in the students by asking them to change some of the variables


of the experiment and observe whether the same result occurs.


-Examples of questions for further testing could include:


“What if we use a different kind (ie. concentration) of dish soap?”


“What would happen if we added more water?”


“What would happen if the boat was larger? Smaller?”


-Make sure that each time students do this experiment that they fully clean out the 


container or else the experiment won’t work. (The surface tension will be 


disrupted if there is left over soap in the container).

Concluding Questions for Students:

1. What equipment was used to perform this experiment? What happened when the dish soap was added?
2. In your own words define what surface tension is.
3. What would happen if oil and water are mixed together? Why? In your answer refer to the experiment and the concept of surface tension.
4. Can you think of any examples of surface tension that occurs in everyday experiences?
5. Explain in your own words why the boat moved forward in this experiment.
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