The Scientific Method
Exploring Experimental Design

The Spaghetti Bridge

This assignment is intended to be a quick and easy guide to the methods scientists use to solve problems.  You are going to start by making a bridge out of dry spaghetti with the attached instructions.  You will be given a problem question, and it is your job to write a suitable hypothesis.  Remember, your hypothesis should be a possible answer to the problem question and it should be based upon what you already know about a topic.

GLOSSARY OF WORDS USED IN CONDUCTING EXPERIMENTS

problem: scientific question that can be answered by experimentation
hypothesis: an educated prediction about how the independent variable will affect the
dependent variable stated in a way that is testable (This should be an “If…then…”
statement, if possible.)
variable: a factor in an experiment that changes or could be changed
independent variable: the variable that is changed on purpose
dependent variable: the variable that responds to the independent variable
control: the standard for comparison in an experiment; the independent variable is not
applied to the control group
constant: a factor in an experiment that is kept the same in all trials
repeated trials: the number of times an experiment is repeated


PURPOSE
In this assignment you will practice applying the steps of the scientific method.


MATERIALS
Ruler				Approximately 75 pennies 
Eight textbooks		3 strands of spaghetti
Paper cup with handle











PROCEDURE

1. Use the ruler to place the two stacks of books 10 cm apart.
 
2. Gently hang the cup from one strand of spaghetti.
 
3. Place the spaghetti on top of the books to form a bridge.  The cup should be hanging down between the stacks of books like a bucket.
 
4. One at a time, add pennies to the cup until the spaghetti breaks.
 
5. Record the number of pennies needed to break the spaghetti in Data Table 1.
 
6. Repeat this procedure at a distance of 15 and 20 cm apart and record the number of pennies in the data table.
 
7. Cleanup - be sure that all pieces of spaghetti are placed in the trash can - not in the sinks or on the floor!!!

8. Record your findings on the whiteboard with the rest of class.


























The Scientific Method
Exploring Experimental Design

The Spaghetti Bridge

PROBLEM
	How will changing the distance between the books affect the amount of pennies a dry piece of spaghetti can support?



HYPOTHESIS
	
[bookmark: _GoBack]Write your hypothesis as an “if-then” statement:






ANALYSIS
You have just performed an experiment.  Experiments involve changing something to see what happens.  In this case, you changed the distance between the books.  You made this change on purpose to learn about its effect on the strength of the spaghetti bridge.  The parts of an experiment that change are called variables.

When designing an experiment, you should choose one variable that you will purposely change.
You will measure the effect of this independent variable on another variable that you think will respond to the change.  The responding variable is called the dependent variable.

If you kept every variable except the distance between the books the same in each test, you were making it a fair test.  Why?  Only the variable you changed could be causing the dependent variable to change because everything else was kept constant.

To have a fair test, you also need a control, or a standard for comparison.  A control for the spaghetti bridge experiment would be an “unchanged” bridge against which you could compare the results.  Your control is the spaghetti bridge before any pennies are placed in the bucket. After pennies are added to the bucket, you then have your experimental spaghetti bridge.

It is important to note that in some experiments, it is impossible to have a control that is completely unchanged.  For example, let us say you are trying to determine the effect of light from different light sources on plant growth.  The control plant needs some kind of light in order to live through the experiment.  So, you have to choose one light source — possibly normal sunlight — to be the standard of comparison.

After you tested your spaghetti bridges, you compared your results to the rest of the class.  These repeated trials enable you to be more confident of your results.  If you were by yourself and conducted your experiment only once, the results could be due to an error or a chance event.  But, when you repeat your experiment many times and each time achieve similar results, you can be more confident that your findings are not due to an error or chance.
CONCLUSION QUESTIONS
	Complete the following conclusion questions using complete sentences.



1. In the spaghetti bridge experiment, what was the independent variable?



2. What was the dependent variable?



3. List three things you should try to keep constant each time you try this experiment.
a.
b.
c.


4. Create a graph of the data collected by the class.  Which would be more meaningful, to graph the average number of pennies for each bridge length or to graph each data set collected by the class?

5. Using your graph, predict the number of pennies that a spaghetti bridge would support if the length was 5 cm.

[image: aaro's favorite graph grid]
6. Predict the number of pennies that would be supported by a spaghetti bridge that is 25 cm long. 
__________ pennies

Read the following paragraph and answer questions 7-13:

Bonita wanted to know if adding height to her spaghetti bridge would affect how many pennies it could support.  She predicted that the higher the bridge, the greater the pull of gravity would be on the suspended pennies.  The greater the pull of gravity, the less amount of pennies it would take to break the spaghetti bridge.  She experimented with different amounts of books to raise or lower her bridge.

7. What question did Bonita try to answer with this experiment?




8. What is Bonita’s hypothesis?

If ____________________________________________________________________ ,

then ___________________________________________________________________.

9. What is her independent variable?



10.  What is her dependent variable?



11. What should her constants be?  List three.

a.
b.
c.

12. What can she use for a control?





13. Why should Bonita retest her experiment between 5-10 times?
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