INTRO TO STATISTICS

Designing and Conducting Experiments

Anna Marie O’Connor
Objectives:

1. To understand how to design an experiment to answer a question

2. To understand the role of control and treatment groups in a comparative experiment

3. To experience one method for randomly assigning subject to groups as well as the importance of randomization

Hook:  What is the secret behind getting an A in a class?  What do A students      specifically do to get good grades?
Initial Discussion:  Does everyone agree that taking good notes increases quiz scores?  Why does taking notes increase test scores?  We are going to design an experiment that will test whether taking good notes increases quiz scores.  

We need two groups:  a control group and a treatment group.  After we apply the treatment (taking notes), we will compare quiz grades.  How do we decide who goes in which group?  Does it matter who goes in which group?  Why?

Activity:  

1.  Students outline a randomized comparative experiment to compare quiz    results.

2. With the class as subjects, students randomly assign subject to a group using the same line of a random digit table.

3. Carry out the experiment.  Since our high school has a college bound culture, I gave a 10-15 minute presentation on my alma mater:  The University of Notre Dame, including football facts, information about campus life, tuition, admission, traditions, and history.  The control group did not take notes and the treatment group did.
4. Take a break for a few minutes, answering questions and show and discuss the cartoon on uncontrolled groups (http://www.causeweb.org/resources/fun/index.php) and statistical airports (http://www.causeweb.org/resources/fun/index.php).

5. Take a short quiz.  

Wrap-up:  What do you think the quiz results will show?

Follow-up (next class):  
1.  List results of quiz.  Have students make side-by-side boxplots to compare results of students who took notes and those who did not.  Are the results what you expected?  Why or why not?
2. What were some of the limitations, weaknesses of our experiment?  How was               

our experiment unrealistic?  What could we do to improve the experiment?

3. Students try the applet on experiment design (http://www.causeweb.org/cwis/SPT--FullRecord.php?ResourceId=746).  Discuss the poor experiment design (confounding variables) and why the new design is better.
Materials Needed:  

1.  10-15 minute presentation on topic of your choice (non statistics related)

2. Short quiz on the topic
3.  Internet access

