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      Winter 2011
EXAM 1 STUDY GUIDE – preliminary draft (Jan 11)
This “preliminary draft” study guide may be updated later in January.




I. Science as a Way of Knowing (1/4)

1. Explain the scientific method. Why is it only a portion of the larger process of “doing science”?

2. Discuss briefly the key differences between how a scientist might approach a problem (a question) and how a thoughtful layman might approach that same problem (based upon the perspectives of wise individuals presented in class and your readings).

3. Explain why and how motorcycle maintenance involves the scientific method. In what aspects might the exact approach taken by a mechanic differ from that of a classical scientist (consider your answer to question 2 above)?

4. Explain why a scientist’s (A) cultural background and (B) academic training might influence their “doing” of science. Be sure to consider how these things (A and B) might influence different steps of science (e.g., observation, question and hypothesis building, conclusions, etc.).

5. Why is science a valuable tool in developing a rigorous understanding of the world around us? Can we understand everything using science? 

6. The development of a management plan for the Wenatchee National Forest involves a long process of: observing human uses and needs for the forest; observing and inventorying the natural elements of the forest (plants, animals, soils, rocks, etc.); studying the impacts of various human activities on these natural features of the forest; crafting management plan alternatives that have a likelihood of sustaining these natural features with certain levels of different human impacts; holding public/expert discussions on management plan alternatives; utilizing public / expert comment to modify alternative plans; selecting a final management plan.

Explain which of these processes in management of our public lands are dominated by science and which are not. Why is science not a key part of the steps that you identify where it is not dominant? 

II. Scientific Inquiry (1/6)

1. You should understand the inquiry cycle and steps within the cycle.

2. What makes a “good” scientific question? Discuss the criteria used in your reading and in class in a critical manner. Is a “good” scientific question a purely objective determination?

3. You should be able to explain, apply and differentiate the concepts of “Validity” and “Reliability”.

4. Can hypotheses be proven? Discuss.

5. Why is the multiple alternative hypothesis approach such a valuable tool in science (hint: I expect you to include material on our ability to prove or disprove hypotheses into this discussion).

6. Explain the difference between observation and experimentation in science. Briefly discuss the pros and cons of each. I may provide you with a situation (question and hypothesis) and ask you to propose a study that includes both observation and experimentation (this would be a simple case and not require you to know sophisticated techniques).

III. Building Scientific Understanding / Research Process (1/11 & 13)

1. Explain the difference between the discovery and verification phases of science and why each is critical in the scientific process.

2. You should practice stating questions from observations and developing hypotheses for those questions. I may provide you with an observation and ask you to derive a question and set of alternate hypotheses (much like you did for your observations exercise)

3. Give some examples of how you could make observations of patterns or phenomena in nature without observing them visually in the field.

4. What does it mean when we say that a hypothesis has to be “testable”?

5. Describe how you would create a scientific research proposal. I would be looking for you to mention the elements of a proposal we learned about in class and generally how you might approach getting the material to craft those elements.

6. At what steps in the research process might it be helpful to discuss things with peers (or experts in the field) and why?

7. What is peer review and why is it so critical to the process of science?

8. Where does peer review happen in the scientific process?

9. What are some potential drawbacks to the peer review process? 

10. What are some of the limitations on the effectiveness of peer review of manuscripts (submitted for publication) as it is currently practiced?

IV. Science Literature (1/13 & 1/25 (with Rob Estes) )

1. In terms of the reliability of information, how would you compare an article in Newsweek, a position paper by the Sierra Club, a Master’s thesis, and a primary research article in the journal Nature? Explain.

2. Even though the World Wide Web contains abundant information readily at your fingertips, why might you wish to be cautious about using this information? Can you identify types of WWW sources that you might want to be more careful in using than others? Why?

3. Of the 8 categories of literature presented in class, which ones might make more effective starting places if (A) you understood the general topic that your question addressed; (B) you did not know much about the general topic that your question addressed? Why? 

4. You are given the assignment to seek out what is known about chlorophyll production in C-4 plants under drought stress. Not knowing what in the world a “C-4” plant is how would you proceed?

5. In an initial search with one keyword on the Web of Science database you find only one useful reference for your topic. How might you proceed using that database to find more sources?

V. Science Writing / Primary Research Papers (1/18)

1. I described 3 general goals of scientific writing. Explain why each of these goals is important.

2. For your current purposes in reading scientific articles, which sections of a paper would be the most important? Why? Why are the other sections less critical?

3. Why is the abstract of a paper written last even though it appears first?

4. Why is it important to separate the presentation of the results from their discussion in a scientific paper?

5. Describe the similarities and differences between the material in the Introduction and Discussion sections of a scientific paper.

6. What principles should guide an author in development of the Materials & Methods section of a scientific paper? Why are these so important?

NOTE: The questions presented in this study guide do NOT cover all of the material in each lecture. They are meant to cover a range of important topics and spur you on to ask your own questions about the remainder of the material.
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