EAS 150: Introduction to Geology

Lab 1 – Scientific Method in a Box
Introduction

Why is the sky blue?

How do you know?

How do the scientists that have studied the Earth’s atmosphere and linkages with other systems know?

The scientific method is a set of steps that scientists use to develop explanations for how things work or came to be.  While the exact method may vary across disciplines and levels of rigor, the framework of the scientific method is universal.  We will use a very simple process to demonstrate how we use the scientific method to answer everyday questions. 

While scientific process has several forms and few hard and fast rules, it is based on the idea of “TESTABLE” hypotheses.  The following steps are the basic framework of the scientific method: 

1. Observe and recognize a phenomenon.
2. Develop a testable hypothesis.
3. Formulate and conduct experiments to test or validate the hypothesis.
4. Interpret results.
a. If the test succeeds, continue testing the hypothesis.
b. If the test fails, go back to step 2 and alter the hypothesis or develop a new one.
5. Once extensive testing by multiple investigators has exhausted reasonable doubt as to the validity of the hypothesis, it becomes a Theory.
a. By the way, this doesn’t mean that inquiry is complete!
Assignment:

You are charged with identifying the contents within a set of boxes.  

1. Arrange yourselves into groups of 2 (or 3, but no more than 3).  Indicate your group members on the sheets provided.  
2. WITHOUT PICKING UP THE SMALL BOX ON YOUR TABLE, as a group, share and document your observations about the box itself.
3. Develop a hypothesis about what might be in the box.

a. How would you test each of your hypotheses?  
4. WITHOUT OPENING THE BOX, commence testing.

a. Record your observation results as you conduct the tests.

b. Each result should indicate if you are on the right track, or if your hypothesis needs to be adjusted.
i. Interpret these observations.  What does the result mean and why?

ii. If you change or discard your hypothesis, how does a new hypothesis address your unexpected results?
5. When the instructor indicates, switch boxes with the other group at your table and repeat the steps (2-5) above.

6. When the instructor indicates, switch boxes with the table behind/ahead of yours and repeat the steps (2-5) above.  Before you begin this time, the instructor is going to give you some clues and things to look for in your testing.

Names of Group Members: ___________________________________________

1. Box 1:

a. Description and Observations ________________________________ ________________________________________________________ ________________________________________________________
b. Initial Hypothesis _________________________________________ ________________________________________________________
c. Tests ___________________________________________________ ________________________________________________________ ________________________________________________________
d. Observations _____________________________________________ ________________________________________________________ ________________________________________________________
e. Interpretations ____________________________________________ ________________________________________________________ ________________________________________________________
f. Revised Hypothesis _______________________________________ ________________________________________________________ 
2. Box 2:

a. Description and Observations ________________________________ ________________________________________________________ ________________________________________________________
b. Initial Hypothesis _________________________________________ ________________________________________________________
c. Tests ___________________________________________________ ________________________________________________________ ________________________________________________________
d. Observations _____________________________________________ ________________________________________________________ ________________________________________________________
e. Interpretations ____________________________________________ ________________________________________________________ ________________________________________________________
f. Revised Hypothesis _______________________________________ ________________________________________________________ 
3. Box 3:

a. Description and Observations ________________________________ ________________________________________________________ ________________________________________________________
b. Initial Hypothesis _________________________________________ ________________________________________________________
c. Tests ___________________________________________________ ________________________________________________________ ________________________________________________________
d. Observations _____________________________________________ ________________________________________________________ ________________________________________________________
e. Interpretations ____________________________________________ ________________________________________________________ ________________________________________________________
f. Revised Hypothesis _______________________________________ ________________________________________________________ 
4. Box 4:

a. Description and Observations ________________________________ ________________________________________________________ ________________________________________________________
b. Initial Hypothesis _________________________________________ ________________________________________________________
c. Tests ___________________________________________________ ________________________________________________________ ________________________________________________________
d. Observations _____________________________________________ ________________________________________________________ ________________________________________________________
e. Interpretations ____________________________________________ ________________________________________________________ ________________________________________________________
f. Revised Hypothesis _______________________________________ ________________________________________________________ 
Questions:

1. Taking what we have learned and applying it to a very large phenomena that has been studied for years by thousands of scientists, how might YOU explain the correlation of the shapes of the continents across the Atlantic Ocean?

a. Even though it is difficult, identify one way someone could test your hypothesis?

2. The instructor has provided a sample of coal from local sources.  This coal has a plant fossil (evidence for this plant’s existence within the rock record) in it.  Using this small bit of knowledge, how might you explain the presence of coal in the rocks surrounding California University?

a. Is your hypothesis testable?  Explain.
3. Provide an example of an explanation for a phenomenon that is NOT scientific.

