EY693 1/25/06 and 2/1/06    Mike Ryan/Jeff Hicke
Process of Research and Selecting a Question

Handouts:

· Compilation of questions

The Five Components of Research Process

1) Applying creativity to develop new research ideas

New observations or measurements, new analysis.  Recognize discrepancies and be critical.

2) Defining a research problem

Scientific knowledge as propositions: axioms and postulates.  Why?  So you can 1) decide whether to assume something or measure it; 2) understand the logical relationships between different pieces of knowledge; and 3) critically examine existing evidence and decide if a new study will answer the question.

3) Ensuring the proposed research has relevance to prior scientific knowledge

Critical literature search

4) Ensuring that the proposed research is technically feasible and can be completed with available resources
Critical thinking, advice from advisor and others, pilot study, reasonable expectations of time and abilities and planning for the unexpected.

5) Determining how conclusions can be drawn

Scientific and statistical inference

Defining a Research Problem or Question

1) Axiom = something known to be true, or something known well enough to be assumed to be true.

2) Postulate = what ecologists usually think of as an hypothesis.  A statement about what we are testing.

3) Data statement = a hypothesis in the statistical sense.  Linking specific data collection, or analysis or model prediction to a test in order to evaluate a postulate.

Don’t get two hung up on the terminology.  The important issue is to:

1) identify your assumptions: what you know or assume to be true, so you can move beyond these to test some new idea.  (Axioms)

2) Clearly identify specifically what you are testing or examining.  The more specific, the better.  Or you can start with qeneral statements and move to specific ones that will be the focus of your research. (Postulates)

3) Clearly identify how you will evaluate your  test or examination to determine if the idea is wrong.  (Data Statements). 

Applying creativity to develop new research ideas

Defining a research problem or question that you will use for our thesis or other research is a critical part of research.  Picking a good question will make the rest of the process go smoother and keep you excited.  If you’ve never done it, picking a research question may seem difficult and daunting.  However, once you’ve generated a few you will soon realize that generating good questions is no so difficult (especially when compared with trying to answer any of them)!

Some pointers to help give you the right mind set:

Take yourself out of the equation. You are not your idea and your idea is not you.  The more ego-less you can become when creating, exploring, and criticizing your idea, the better and more enjoyable the process will be.  Pretend the idea is really someone else’s!

Think big.  You can spend as much time and effort researching a trivial problem as an important one.  Pick the important one.

Do not limit yourself by thoughts of feasibility, funding, time, location, etc.  Those are the next steps, but they really get in the way when you are trying to nurture the seed of an idea to the size you can work with.  Once you have a good question or problem, you can then work on how you will get funds, etc.  A good study on a portion of an important problem is far better than a complete study on a trivial problem.  Do think: What are the important problems in my field?  What is impeding us from a larger synthesis? Are our cherished axioms really true?  Don’t think: Well, what can I do in one field season with $1000 and no field assistants at Rocky Mountain National Park?

Practice.  Keep a log and jot down ideas when you read literature and attend lectures.  Routinely select a few of these, do a bit of reading on them, write a brief outline, and then discuss with your colleagues and advisors.

Become familiar with your literature.  Look for models of good papers and good ideas.  Develop a background so you can know what current axioms, problems and hypotheses are available.  Don’t worry about reading or knowing everything.  Most ideas have been around for a while; great, exciting studies are rare—many papers are pedestrian and boring.  Do check out some of the early literature and classic papers. It will be an eye-opener for you to learn how often things change very slowly.  Don’t worry too much about missing the ‘key’ paper.  It is rare that a key paper won’t be cited in the current literature. 

Have fun. 

Ways to invent problems or questions:
· Look at cherished axioms and see how much evidence is really present.

· Look at related fields and see if a theory or hypothesis there would apply to your field.

· Pick a hot hypothesis and test it in your study area or field.

· Figure out a way to measure something that is important but not yet measured or measured well.

· Select a problem from an environmental problem that needs to be solved.

· Observe a natural phenomenon and explore relevance to existing theory.

· Opportunities for a fresh look or new synthesis are everywhere.

Homework

Re-Read Ford Chap 1-3.  Pick 1 of your questions (or invent a new one if you are inspired to do so).  Refine this question, and develop axioms, postulates and data statements for it.  Bring them to class for discussion on the 8th, and also be ready to hand them in.
