Study Questions for Chapter 1 of Shadish et al.

“Experiments and Generalized Causal Inference” 
p. 1  The increased emphasis on what procedure marked the emergence of modern science from “natural philosophy”?
p. 1 Shadish et al name several prominent examples of early experimentation.  Describe one of these (i.e. Who did the experiment?  What was the topic of investigation?]

p. 2  Describe the way that “natural philosophers” used observations in respect to theory.  Contrast this with the way that the first modern scientists used observations in respect to theory.

p. 2 Describe the famous example of an early scientist who got into trouble by using observation to correct theory.

p 2 When Francis Bacon said that we must “twist the lion’s tail,”  what feature of modern science was he referring to.  How did this differ from prior approaches to observation?

p. 2  What abstract principle motivates astronomers to build telescopes on top of mountains, or biologists to use sterile test tubes?  How have researchers in public health or education attempted to follow the same principle?
p. 3  Be able to give the definition of “bias.”  How does “bias” differ from “random error”?

p. 3 What is the key feature common to all experiments?

p. 3  What is a “reciprocal relationship”?  Give a concrete example.

p. 4  What do the initials “inus” stand for?  Using the example of Shadish et al., explain why a match constitutes an inus condition for a forest fire (explain why the match fits “i”, “n”, “u” and “s”).  Give another example of your own making of an inus condition, and explain how the cause fits the “i,” “n,” “u,” and “s.”
p. 5  Comment on the following statement: “According to Shadish et al., causal relationships are deterministic.”

p. 6  Use a concrete example to illustrate the idea of a “counterfactual.”   Because a counterfactual cannot actually be observed, what does cause-probing research do instead?

p. 6  The difference between what did happen following a cause, and what would have happened if the cause had not occurred, is called a ______________________ .

p. 6  What are two central tasks of experimental design?
p. 6  According to John Stuart Mill, we can infer that a causal relationship exists if three conditions are true.  What are these three conditions?

p. 6 Explain why there is a good “fit” between experiments and John Stuart Mill’s three conditions for inferring cause.
p. 7  What is a “confound,” and why is it important to identify confounds and deal with them in causal studies?

p. 7  Give an example of a manipulable cause and a non-manipulable cause.  Why is it usually much harder to discover the effects of nonmanipulable causes?

p. 8  Using the example of PKU, (a) identify the manipulable and non-manipulable causes, (b) explain the two advantages to investigating the manipulable cause rather than the non-manipulable cause.
p. 8  Give an example of an analogue experiment (other than the one given by Shadish et al on page 8).

p. 8 Give an example of a natural experiment (other than the one given by Shadish et al. on page 8).
p. 9 Shadish et al state that “Sometimes experiments modify the conditions in which testing occurs in a way that reduces the fit between those conditions and the situations to which the results are to be generalized.”  Give a concrete example of this.

p. 9 Comment on the following statement: “Experiments on the effects of manipulable causes nearly always illuminate how and why those effects occur.”

p. 9  Give a concrete example (other than AIDS) of research in which effects were first observed, and then a search was made for the cause of the effects.
pp. 9-10  Using the light switch example of Shadish et al., explain the distinction between causal description and causal explanation.  Which is more concerned with mediating processes?  

p. 10  Using the Shadish et al. example of the light switch, explain why causal explanation is often very important to problem solving.  How could causal explanation help us to generalize about whether the switches will successfully turn on the lights in a new house?
pp. 10-11 Explain the difference between molar and molecular causation.  Give a concrete example of how the same phenomenon can be studied from either the perspective of molar causation or the perspective of molecular causation.

p. 11 Shadish et al. (p. 11) explain four ways that experiments can contribute to causal explanations.  Name any two of these, and give a concrete example of each.
p. 11 Summarize Lewontin’s (1997) criticism of the Human Genome Project.

p. 12 Comment on the following statement:  “Although experiments are well-designed to provide causal explanations, they can be improved even more to accomplish this aim.”

p. 12  Be able to describe and distinguish the five terms that are defined in Table 1.1. (rather than simply memorizing Table 1.1, first read pages 12 to 18.  Then return to Table 1.1, which you will then understand much more clearly]
p. 13  Who is usually given credit for inventing the randomized experiment?  In what field of research was it first used?

pp. 13-14  What is the main difference between a randomized experiment and a quasi-experiment?   How do both of them differ from a correlational study?

p. 14  What is self-selection?  Give an example of a study in which self-selection occurs.

p. 14  Randomized assignment eliminates many alternative explanations for an effect.  Because quasi-experiments do not (by definition) use randomized assignment, what must the researcher do about the alternative explanations that randomized assignment eliminates?  Give a concrete example.
p. 15  Who popularized the concept of “falsificationist logic”?  Explain how a researcher uses falsificationist logic when ruling out plausible alternative explanations for an effect.
p. 16  Scientists try to rule out plausible alternative explanations for an observed effect.  However, using the example of stomach ulcers, explain how the definition of “plausible” can change.  What else, besides what is logically possible, affects whether an explanation is viewed as “plausible”?

p. 17  In what field of research have natural experiments recently come to have a high profile?  What strategy for making causal inferences did the researchers use before?  Explain why two studies on job training programs caused researchers to doubt the accuracy of their prior strategy?

pp. 18-19 Shadish et al. state that “Most experiments are highly local but have general aspirations.”  Explain what they mean.  Give a concrete example.

p. 18  What to UTOS stand for?  What does it have to do with “causal generalization”?

pp. 20-21  In the Fortin and Kirouac (1976), what “target construct”  was represented by (a) nurses giving patients a tour of the hospital and some basic facts about surgery, (b) patients about to have elective abdominal or thoracic surgery, (c) an activities of daily living scale and the number of analgesics used to control pain, and (d) the hospital in Montreal.  Do you think that these elements of the study were appropriately chosen to represent the target constructs?
p. 21  Give an example (other than the one given by Shadish et al) of how empirical results have forced researchers to change the way that they conceptualize the constructs that they are studying.
pp. 23-24  Explain the difference between “random sampling” (or “random selection”) and “random assignment.”  Which is more common in experiments?  Which is more common in public opinion surveys?
p. 24  Describe in general terms the topic this book will cover in chapters 11 through 13.

p. 26  In what sense is it true that “philosophical debate is incidental to the practice of experimentation”?

p. 27  What were Kuhn’s views regarding the idea that scientific knowledge is gradually accumulating?

pp. 27-28  According to the Quine-Duhem thesis, why are the results of any experiment inevitably ambiguous?

p. 28  Explain what Collins (1981) means when he states “the natural world has a small or nonexistent role in the construction of scientific knowledge.”
pp. 28-29  “A standard image of the scientist is as a skeptic.”  What do Shadish et al. have to say on this topic?

p. 29  Explain the difference in the positions of “strong” relativists and “weak” relativists.  With which side do Shadish et al take their position?  What are your own thoughts on this topic?

p. 30 Shadish et al describe many of the “human foibles” of scientists.  Describe any two of these foibles (other than those that apply specifically to experiments).

p.31 Shadish et al state “Those who argue against theory-free tests often seem to suggest that every experiment will come out just as the experimenter wishes.”  How does this fit with the experience of researchers?

p. 31  It has been said that all observations are largely or entirely determined by the theories of those who make the observations.  Explain how “stubborn facts” seem to contradict this idea.

