Name ___________________________

Period_______

Spaghetti Bridge Project


Introduction:

For the Spaghetti Bridge project you will get the opportunity to use your creativity in connection with research to do some scientific experiments.  You will be designing TWO styles of spaghetti bridges and test to see which one holds the greatest strength.  Use the following packet to complete your project.  In the end, you will need to present your findings to the class by showing either a video, or a slideshow of the project.
Purpose:

Your goal is to use the process of experimental design to hypothesis the strengths of different bridge designs, test each one, and analyze the outcome of your tests.

Research:
You should do as much initial research as possible when working on a project.  For your Spaghetti Bridge project, list 4 separate resources that you used for your project.  Make sure you cite the source correctly like you would in an English paper.  Be aware that “Google” is not a source, but it is a search engine to find sources.
1)

2)

3)

4)

Hypothesis:

Wright a hypothesis that will be the foundation of your testing.  Make sure it is detailed!

______________________________________________________________________________

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Experiment:

To conduct the experiment, you will need to know what supplies and steps are required to complete the project.  Follow the instructions below.

RULES: 

1. The bridge is to be built from spaghetti (cylindrical forms of pasta) and glue, epoxy or resin. 

2. The bridge shall be free-standing and must span at a minimum of 50 centimeters (~20 inches).
3. The bridge must include a decking of spaghetti to provide a suitable road surface at least 5cm wide across the full span of the bridge. Three conditions must be met: 

a) gaps in the bridge deck are not to exceed 2 mm, 

b) a block of wood (5 cm x 5cm x 10 cm) representing a car must be able to move along the length of the decking unobstructed from end to end, 

c) the deck of the bridge must not be more than 5 cm above or below the ends of the bridge at any point along its length.

4. To test the bridges there are two methods you can use.  The easiest is to stack even weights on top one little bit at a time.  The other method is a “loading platform”.  You can do this by placing a U-bolt secured to a piece of plywood (0.7 cm x 5 cm x 10 cm). This platform is to be attached at the center of the bridge such that the bottom of the U-bolt is no more than 5 cm from the top of the bridge decking.  You can suspend weight from the U-bolt.
5. The maximum vertical depth of the bridge, from the highest point in its structure to the lowest cannot exceed 50 cm. 

6. The maximum weight of the bridge including the loading platform must not exceed 0.75 kilograms (1.65 pounds or 1 lb 10.5 oz). 

Things You'll Need:
· Raw spaghetti  
· White glue or a hot glue gun 
· Rubber bands (hold pieces together)
· Graph paper  (draw rough draft of bridge)
· Cellophane/wax paper (to protect your working surface from the glue) 
Identifying variables:
You should identify the variables that will affect your experiment.  Wright down at least 10 independent variables and 10 dependent variables.  Remember that independent variables are sort of like the “cause” and dependent variables are like the “effect”.
	Independent Variables
	Dependent Variables

	
	


You should also identify what variables you are testing and which variables will remain constant.  There should be few variables you are testing and many that remain constant.
	Testing Variables
	Constant Variables

	
	


Bridge Rough Draft:

In the space provided below, draw the bridge or bridges that you will be making out of spaghetti.  Illustrate the differences that you will be testing.
Analysis:
In detail, explain your observations of what occurred during your testing.

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Conclusion:

Write a detailed conclusion to explain your entire experiment and the results of what you have learned from your testing.

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

	CATEGORY 
	POINTS

	
	4
	3
	2
	1
	0

	Research 
	Research includes at least 4 sources and they are written correctly.
	Research includes 3 sources, written mostly correct.
	Research includes 2 resources, or written partially correct.
	Only 1 source.  Not written correctly.
	Not available.

	Hypothesis 
	Hypothesis written clearly and detailed, stating exactly what to test.  
	Hypothesis written fairly well  
	Hypothesis written moderately well, but needs improvement.   
	Hypothesis poorly written, hard to identify purpose. 
	Not available.

	Variables
	All variables are written as instructed
	Most variables are present, but some missing.
	Only half of variables are identified.
	Very few variables.  Missing most of them.
	Not available.

	Experiment
	Experiment completed and documented on video or PPT slideshow.
	Experiment done, but not properly documented.
	Partial completion of experiment.
	Some of the work was done, but not an effective test completed.
	Not available.

	Analysis
	Clear detailed analysis written.
	Analysis written mostly well, but missing some details. 
	Analysis is rough and hard to follow.
	Analysis is poorly written or very sloppy.
	Not available.

	Conclusion
	Excellent conclusion with detail and clear explanation of outcome.
	Conclusion is written fairly well, but lacks some detail.
	Conclusion is missing half of the information that should be included.
	Conclusion is written very poorly.
	Not available.

	On Time
	
	
	Turn in and presented on time.
	
	Turned in after due date.


Rubric:
Continue on the next page








