Lesson Plan Bridge Testing
	Name:
	303
	
	Course:
	Applied Science
	
	Grade:
	10-11

	Unit:
	Bridge Unit

	Big Idea:
	To learn how engineers use math, science, and technology to design real structures.

	Subconcept:
	Various factors affect the way a structural member of a bridge will hold a load.

	Literacy Strategy(s):
	15 words or less

	Lesson:
	Member Testing.
	
	Date Taught:
	11/20/09

	Learning Objective(s):

	
	 Students will be able to
	Calculate the mechanical advantage of a lever.

	
	Students will be able to
	Determine factors that affect member strength.

	Idaho Standards (or National Standards if no Idaho Standards exist):

	


Detailed Description of Lesson:
Notes over levers; types, uses and how to calculate the mechanical advantage.

Introduction to the testing machine; identify the type of lever and measure to calculate mechanical advantage.

Outline testing procedure for bars and tubes. Bars are tensioned and tubes compressed. 

Demonstrate LoggerPro software with force sensor and discuss the conversion from force sensor reading to actual values due to M.A..

Create data table on board for students to copy in notebook.

Perform 3 trials for each size of bars and tubes. Have student filling in table on board and another operating computer.

Have students come up and analyze the members. They should answer the following questions in their notebooks in 15 words or less.
· Do you notice any pattern in the types of failures that occurred in the tubes? Address what type(s) you noticed and where they occurred on the tube.

· Examine the construction of the tubes. Can you see any evidence for a relationship between the tube construction and where the failures occurred? From these observations what conclusions can you draw about the quality of construction in relation to the failure of the bridge members?

· If you were the project manager for the construction of a bridge project, what actions would you take to ensure the quality of the bridge components that you were using for the bridge?
Handouts:

None.

Student Work:
Include in notebook samples.
Reflection:

I was very happy with this lesson. Everything went as planned, which for me is about 30% of the time. The software and sensor did a wonderful job of logging the data and the students could understand the graphs very easily. One student even realized that we could highlight the graph around the high point and then use the data table of the points to get the exact maximum forces on the bridge. The only problem that I did have with this lesson was the test pieces themselves. I had my student aid construct them several days prior to this and she did an ok job on some of the smaller pieces.  There were some folding issues which created a natural failure point on the members resulting in a weaker than expected member. I’m not sure what I’ll do next year. This issue with smaller members being harder to construct well was seen in all the groups as well. 
LIMSST Project Literacy Lesson Reflection Form
	Name:
	303
	
	Date lesson was taught:
	11/20/09

	Lesson Title/Topic Areas:

	Member Testing.


Literacy Strategies Used: 

I used the 15 words or less strategy. I wanted the learners to reflect on the cause of the failures and whether or not there was a common method within the same types of members. I also wanted them to draw a comparison between quality of construction and failure strength. I was looking for an insightful analysis using terminology developed within the unit.

Student Response to the Lesson:
I don’t think the students got much out of the literacy strategy. The answers I go ranged from nothing to incomplete sentences such as “Longer ones bent in the middle short ones on the ends.” I feel the students were seeing some of the connections but were not internalizing them or making those meta-connections. 

Lesson Reflection:

I was very happy with this lesson. Everything went as planned, which for me is about 30% of the time. The software and sensor did a wonderful job of logging the data and the students could understand the graphs very easily. One student even realized that we could highlight the graph around the high point and then use the data table of the points to get the exact maximum forces on the bridge. The only problem that I did have with this lesson was the test pieces themselves. I had my student aid construct them several days prior to this and she did an ok job on some of the smaller pieces.  There were some folding issues which created a natural failure point on the members resulting in a weaker than expected member. I’m not sure what I’ll do next year. This issue with smaller members being harder to construct well was seen in all the groups as well.
Relationship to Previous Instruction:

No

