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1) Let’s go Sight Seeing!
2) For this observational discrepant event, the material required would be access to a projector for the Power Point presentation and the internet to show the simulation.  Students will need a pen and paper to write down the questions and take a few notes during the explanation.

3) There may be some ethical considerations involved in this show, mainly when presenting the two slides involving the Twin Towers.  I am presenting this with the belief that my students have seen these images several times before.  If they feel the need to comment about these images, we could take time accordingly.  There are no safety issues to consider with this event.
4) This discrepant event fits into the Grade 7, Cluster 3: “Forces and Structures” section of the Manitoba Middle Years Curriculum.  Some of the Specific Learning Outcomes the presentation and following discussion addresses are: 

a. 7-3-03: Identify the centre of gravity in a model structure, and demonstrate that changes in the location of a structure’s centre of gravity affect its stability.

b. 7-3-05: Identify external forces acting on a structure, and describe them using diagrams.

c. 7-3-06: Recognize that internal and external forces apply stress to structures, and describe examples in which this stress has led to structural fatigue or structural failure.

5) Let’s go Sight Seeing!  This would be my opening lesson to forces and structures unit.  The Power Point slideshow will be opened to the first slide at the beginning of class.  Once everyone has written down the title, I will show the questions slide.  Students will write down the following questions and take five to ten minutes thinking and writing down their answers.
· What Sights Should We See?

· Think of places around the world that would be interesting tourist sites.

· Where should we go?

· Where would we stay?

· What will we eat?

· After developing your film, what would we find in your pictures?
At this point, I will ask some students to volunteer their answers and predict what they are likely to see in the following slides.  Once they have given a few answers and predictions, the show will begin.  See attached slides in Appendix A.
Students will view some structurally sound bridges and buildings followed by buildings and bridges destroyed by external forces such as bombs, earthquakes, and hurricanes.

The last slide is of the Leaning Tower of Pisa, a building that, despite the years and its structure, is still standing.  This slide asks the question: “Why does the Leaning Tower of Pisa still stand?”
This leads us from the experiential level to the psychological level of learning.  We will discuss the slides we have just viewed together, naming the external forces occurring in these photos, describing them, and discussing how they caused structural failure to the buildings and bridges in the slideshow.

Students will share their ideas about why the Leaning Tower of Pisa is still standing.  We will talk about the centre of gravity in this building.
Explanation

-The Tower was originally conceived as a straight building, but its incline began in the early phases of construction.
-The ground under the Tower is composed of various strata formed of deposits and clayish material, inter-layered, at about a metre of depth, by strata of subterranean waters.
-Part of the reason the Tower has not fallen over is because it took over two centuries to build, which gave the ground time to settle.  This made the foundations stronger.
-Another reason the Tower has not fallen is due to its construction materials which included limestone and lime mortar.  These materials bend and resist forces better than some other types of rocks that might crack under the resistance.

-The centre of gravity is likely the most important reason the Tower is still standing.  As long as the center of gravity remains within the area of support, the building will remain stable.
-If the centre of gravity were to move outside of the area of support, the building would collapse.
-A good simulation to demonstrate the centre of gravity can be shown to help students understand this concept at:  http://www.open2.net/forensic_engineering/riddle/riddle_12.htm#  

Concluding Questions

1. Thinking about the slides you have just viewed, could you name three other types of forces that can act on structures, leading them to structural fatigue or structural failure?

2. Explain the reasons why natural disasters (earthquakes, hurricanes, and so on) can be so destructive to structures such as buildings and bridges.

3. Draw a picture of the Leaning Tower of Pisa, indicating where you believe the centre of gravity is, and showing the area of support with dotted lines.
4. Examine the Leaning Tower of Pisa’s structure and, pretending you are an engineer, think of a way to straighten the structure without damaging it.

5. Create a bridge that will be structurally sound and can withstand the wind from a fan, and can hold a weight of at least 3 pounds.  Make sure to draw up a comprehensive design and list all of the materials used to create your bridge.
6. Evaluate the effectiveness of yours and your classmates’ bridges and think of ways you might be able to improve your design.
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