Research planning workshop, Physics of Astronomy, winter week 4,    (EJZ, 2006)
Name:





Workshop teammate




By now, you have chosen a topic of interest and completed a library research workshop.  You have skimmed several articles on your topic.  As you learn more about the topic, pay attention to the questions that arise for you.  Questions are what motivate your research.  You are not going to do a book report on what other people have already found out about your topic.  Instead, you are going to actively investigate an open question, and learn more about your topic in the process.  

One key goal of this workshop is to articulate an interesting question to motivate your research.  It should be an open question, one you don’t know the answer to.  It should not be a question you can simply look up an answer to (or that would be just a book report).

0.  Choose a classmate to do this workshop with.  

· Set aside two hours together.  

· You each need your own copy of this workshop.  

· Start by reading the paragraphs above aloud to each other.

1. Describe your research interest to your classmate for 3-5 minutes (time each other).  Then listen to your classmate for 3-5 minutes.  Finally, briefly describe your research interest below.

2.  Discuss with a classmate (for 5-10 minutes) questions you might want to investigate.  Try to think of questions that you might actually be able to experiment on or calculate about.  Listen to your classmate for 5-10 minutes.  Then list your few best candidate research questions below.

A. 
?
B. 
?
C. 
?
3.  For any one of your candidate questions, discuss with a classmate (for 5-10 minutes) possible hypotheses that might answer your question.  Listen to your classmate’s ideas for hypotheses on her own question for 5-10 minutes.  Restate your question, possibly revised, below:


?
Then articulate three hypotheses that might possibly answer your question:

i. Your favorite hypothesis:

ii. An alternative hypothesis:

iii. A null hypothesis:

4.  Now, repeat part 3 for your other two questions.  Be open to modifying your question, as an outcome of this discussion.  Again, generate three hypotheses for each question. 

(4.A)  For your second candidate question, discuss with a classmate (for 5-10 minutes) possible hypotheses that might answer your question.  Listen to your classmate for 5-10 minutes.  Restate your question, possibly revised, below:


?
Then articulate three hypotheses that might possibly answer your question:

i.  Your favorite hypothesis:

ii. An alternative hypothesis:

iii. A null hypothesis:

(4.B)  For your third candidate question discuss with a classmate (for 5-10 minutes) possible hypotheses that might answer your question.  Listen to your classmate for 5-10 minutes.  Restate your question, possibly revised, below:


?
Then articulate three hypotheses that might possibly answer your question:

i. Your favorite hypothesis:

ii. An alternative hypothesis:

iii. A null hypothesis:

5. Which question seems like the best candidate for you to investigate next quarter?  Why?

6.  Why is your investigation important or interesting?
7.   Write down your questions and hypotheses, and post them to WebX tomorrow. You can copy and edit this document from our program webpage if you like, and paste it as an attachment to WebX.
In the next week or so, you will focus in on one good, specific question, at least three plausible hypotheses, and at least one good, specific plan for testing your hypotheses.

EXAMPLE of a research question and hypotheses:

Question:  What is causing global warming?

1. Favorite hypothesis:  Greenhouse gases from fossil fuel burning are the main cause of global warming.

2A. Alternate hypothesis:  Natural processes such as ocean-atmosphere cycles and changes in solar radiation are the main cause of global warming.
2B. Alternate hypothesis:  Global warming is caused by a combination of effects such as greenhouse gases from fossil fuel burning, natural processes such as ocean-atmosphere cycles, and changes in solar radiation.
3. Null hypothesis:  Global warming is a myth.
Importance:  If Hypothesis 1 is true, then changes in human practices may be recommended to lessen or slow an impending global catastrophe.  
If Hypothesis 2A is true, then perhaps we can go ahead and burn all the fossil fuels we want;  this could improve the quality of life (in the short term, at least) of billions of people in developing countries who need more access to cheap energy.  
If Hypothesis 2B is true, then it would be useful to know the relative importance of each effect, so humans might collectively decide what actions, if any, to take.
