GIRDERS (Day 6)

	DURATION:
45-60 Minutes



	OBJECTIVES:
Students will predict, test, and record information about, the strength of different materials.
Students will apply what they learned to engineering by stating why engineers would do this type of testing. 



	STANDARDS:
Big Idea 1:  The Practice of Science
*A:  Scientific inquiry is a multifaceted activity; The processes of science include the formulation of scientifically investigable questions, construction of investigations into those questions, the collection of appropriate data, the evaluation of the meaning of those data, and the communication of this evaluation.
*B:  The processes of science frequently do not correspond to the traditional portrayal of "the scientific method."
*C:  Scientific argumentation is a necessary part of scientific inquiry and plays an important role in the generation and validation of scientific knowledge.  
*D:  Scientific knowledge is based on observation and inference: it is important to recognize that these are very different things.  Not only does science require creativity in its methods and processes, but also in its questions and explanations.  



	MATERIALS:
2 paper towel tubes cut in 1/2:  one empty, one filled with popcorn, one filled with sand, and one filled with gravel.
Tray to use during testing in case a girder breaks open.
Engineering Reflection Journal (Page: "May the Force Be With You")
Clipboard
Pencil
Video:  Curious George "A Bridge To Farm" (on Amazon) https://www.amazon.com/Bridge-Too-Farm-Monkey-Fever/dp/B00332YHLU/ref=sr_1_1?ie=UTF8&qid=1524761799&sr=8-1&keywords=curious+george+a+bridge+to+farm  (23:34)
Alternative Free Video (Science Max—Pasta Bridges):  https://www.youtube.com/watch?v=xN0poIrm0q8
Link to info/pictures of girder bridges  https://images.search.yahoo.com/yhs/search;_ylt=AwrEg6dtbhFbkH8AiEEPxQt.?p=girder+bridges&fr=yhs-iba-1&fr2=piv-web&hspart=iba&hsimp=yhs-1&type=bpds_6124_CHW_US



	LESSON:
Watch video:  "A Bridge To Farm"
Discuss video, focusing how George made the bridge stronger.
Explain to students that engineers use "girders" to support heavy things.
Share link that describes girders, as well as contains pictures of girder bridges.
Explain to the students that they will be testing the strength of 4 sample girders, all filled with different materials.
This activity will be done as a whole group.






	[bookmark: _GoBack]GROUP WORK:
Have students bring their clipboards, packets, and pencils and sit in a circle on the carpet.
Have students open their packets to  the page titled "May the Force Be With You".
As a class, make prediction about what will happen to each girder when force is applied. (collapse, explode, stay the same, etc.)
Have them record their predictions on the worksheet.
Test each girder by having a student come and step on the girder with his/her full weight.
Record the result of each test.
After testing is complete, have the students decide which girders would make strong girders for a bridge and which would not.  Record these conclusions.
Discuss why this type of testing would be important to engineers.
Collect Reflection Journals for later use.  



	RESOURCES:
Engineering Reflection Journals



