Study Guide
Scientific Method
Lecture learning goals

· What characteristics make something alive?

· Describe the steps of the scientific method.

· Identify key aspects of well-designed experiments.

· Utilize the scientific method to help make wise decisions.

Guiding Questions

1.  What characteristics would you use to assess whether something was alive or not? How many of these characteristics does something need to follow in order to be considered alive?
2.  Name and describe the basic steps of the scientific method. 
3.  What features must a scientifically useful hypothesis possess? 
4.  In a carefully designed experiment, how similar should the control and experimental groups be?
5.  Why do scientists commonly repeat the same experiment over and over again?
6.  A scientist evaluating logic tests taken by men and women makes sure that she does not know which tests were completed by men and which were completed by women. Why is this important?

7.  Does attending class improve your performance in a biology course? List a hypothesis and design an experiment.  Distinguish the treatment, control, independent variable and dependent variable.
8.  Does the statement evolution is just a theory have any merit? Explain.
9.  Compare and contrast a hypothesis from a theory.
10.  While watching television or reading product advertisements over the next few days, try to find an example of pseudoscience or misleading anecdotal evidence. What claim is being made? Why is such a claim being made?
Blasts from the past (i.e. old test questions)

Are viruses living organisms?  Which of the following characteristics of viruses suggest that they ARE living?

A.  They contain genetic information that is passed on when they reproduce (i.e. heredity).

B.  They cannot reproduce or get and use energy (i.e. metabolize) without a host.

C.  They are found in almost every ecosystem on earth.

D.  They can move through a variety of materials including the air, body fluids, etc.
Why is it important that an experiment include a control group?

A.  Without a control group, there is no basis for knowing if a particular result is due to the variable being tested or to some other factor.

B.  The control group is the group that the researcher is in control of; it is the group in which the researcher predetermines the nature of the results.

C.  The control group provides a reserve of experimental subjects.

D.  A control group assures that an experiment will be repeatable.

You decide to repeat the MythBusters experiment we discussed in class.  You think you can show that any source of microwaves can cook a turkey.  You get four turkeys, place three on top of a 500 foot microwave tower, and the fourth one on the ground at the base of the tower, in the shade.  It is a hot, sunny, windy day.  

You take the temperature of all the turkeys at the beginning and after 40 minutes.  You find that the turkeys on the tower got warmer by 18, 20, and 19 degrees; the turkey on the ground had the same temperature the whole time.

What is the biggest flaw in this experiment? 

A.  The experiment isn’t repeated and so the results aren’t reliable.

B.  You’re changing more than one variable:  microwaves, location and sunlight.

C.  There’s no control for the experiment; all four turkeys are experimental.

D.  The hypothesis isn’t testable and so the experiment is irrelevant.
