Additional Exercises
Chapter 5
1. Chapter 3 outlined the perfectly controlled experiment and discussed randomized controlled trials, which some refer to as a ‘gold standard’ for science. However, the National Weather Service usually opts for modeling when studying the weather and making weather forecasts. Does this suggest the Weather Service’s results are less scientific? Why or why not?
2. Think of two complex target systems that, like the weather, may require multiple models to investigate, and explain what makes those systems so complex. Why might scientists benefit from constructing multiple models of these systems?
3. Try to give two examples of a mechanism, and based on your examples define what a mechanism is in your own words. Then, in light of your definitions, explain whether or not, and why, economic policies like a government fiscal policy is a mechanism.
4. Given what you know of brains and computers, do you believe the brain is like a computer? Why or why not?
5. Using the Bay Model as your example, describe the experimental use of models and explain why models are well situated to play this role. Make sure to characterize the experimental features of the Bay Model: the independent and dependent variables, how the independent variable was intervened upon, and what the findings were. How are the findings less certain in their implications for the effects of the Reber Plan than an actual experiment would have been?
6. One very familiar kind of scientific model is a mechanical model of the solar system, called an orrery. These models are used to represent the relative positions and movements of the Sun, planets, and moons. (If unfamiliar, do a quick investigation to get a sense of their appearance.)
a. List at least six similarities and six differences between orrery models and target systems as you can. Order the similarities from the most important to least, and then do the same with the differences.
b. Describe the significance of each of the two similarities and two differences that seem to be the most important. For each, say why you think the model-builders chose to make the model similar to or different from the target system in that wa
7. The role of models in hypothesis-testing has been the focus of this chapter. However, scientific models are also used for other purposes. Think of two other purposes that models are likely to be used for and explain why models would be useful for each purpose.
8. Consider these three ideas:
a. Scientific models contain falsehoods.
b. Knowledge requires truth.
c. Scientific models allow scientists to acquire knowledge.
(a) Explain each of the three ideas, and (b) evaluate whether or not, and in what sense, those three ideas can all be true at the same time. Refer to at least one actual scientific model discussed in this chapter to illustrate and support your answer.
9. Define robustness analysis in your own words, and describe two scenarios when robustness analysis may be helpful.
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