POL 138 Quantitative Reasoning in Political Science
In-class Practice  More review

1. 
2

2. Of the following, which best describes what a p-value measures?
· the precision of an estimate
· the size of an association controlling for other model factors
· the strength of a causal relationship
· the strength of evidence against the null hypothesis

3. Which p-value below would indicate the strongest evidence against a null hypothesis?
· p=0.08 
· p=0.58
· p=0.98

4. If we flipped a coin 18 times and got 0 heads and 18 tails, what would be the p-value for a statistical test of the null hypothesis that the coin is fair?
· 0
· 1
· something between 0 and 1  

5. Which is the most common p-value threshold used in political science?
· 0.01
· 0.05
· 0.50
· 0.95
· 0.99
· 1.00

6. Of the things in the list below, which would be most useful for assessing whether a null result is an informative null?
· a 95% confidence interval
· a point estimate
· a p-value


7. A researcher conducted a randomized experiment and then compared the mean response from participants in the control group to the mean response from participants in the treatment group. The p-value was p=0.48 for a test of the null hypothesis that the means equal each other. Based on this p-value, the researcher should ___.
· conclude that there is an effect 	
· conclude that there is no effect 	
· conclude that there is not enough evidence to conclude that there is an effect

8. For a test of the null hypothesis that an association is zero, the term "statistically significant evidence" refers to sufficient evidence that the association ___.
· is not zero
· is large 

9. Suppose that researchers randomly assign participants to watch a candidate's campaign video (treatment group) or to not watch the candidate's campaign video (control group). All participants are then asked to rate their support for the candidate on a scale from 0 to 10. The p-value is p=0.01 for a test of the null hypothesis that the mean support for the candidate in the control group equals the mean support for the candidate in the treatment group. Is this sufficient evidence to conclude, at the conventional level in political science, that the video caused the difference between the control group and the treatment group, in mean support for the candidate?
· Yes 
· No
10. 
Randomization in a randomized experiment helps permit causal inference by ensuring as best we can that ___.
· the data are distributed normally
· eliminating measurement error in the outcome
· sample characteristics match the population characteristics
· groups are similar to each other before the groups are treated differently
11. 
Statistical control helps causal inference in non-experimental research by ___.
· eliminating measurement error in the outcome
· groups are similar to each other before the groups are treated differently
· helping to address alternate explanations
· the data are distributed normally




[Items 11 through 13] The table below indicates that, among a hypothetical set of nine academics who applied for tenure, only 50% of men who applied for tenure received tenure, but 80% of women who applied for tenure received tenure. 

	Men academics
	
	Women academics

	Tenure
	Publications
	
	Tenure
	Publications

	No
	10
	
	No
	10

	No
	10
	
	Yes
	20

	Yes
	20
	
	Yes
	20

	Yes
	30
	
	Yes
	20

	
	
	
	Yes
	30











12. Women were ____ percentage points more likely than men to receive tenure.
· 30, because 80 – 50 = 30
· 60, because 30 ÷ 50 = 0.60

13. Based on the table, NOT controlling for the number of publications, women were ___ to get tenure compared to men.
· less likely
· as likely
· more likely

14. Based on the table, controlling for the number of publications, women were ___ to get tenure compared to men.
· less likely
· as likely
· more likely
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15. The top five quarterbacks in the 2016 regular season of the National Football League (NFL) as measured by passer rating (in which a higher passer rating is better) were: 

	Rank
	Quarterback
	2016
Rating
	2017
Rating

	1
	Matt Ryan
	117.1
	91.4

	2
	Tom Brady
	112.2
	102.8

	3
	Dak Prescott
	104.9
	86.6

	4
	Aaron Rodgers
	104.2
	97.2

	5
	Drew Brees
	101.7
	103.9

	1 to 5
	AVERAGE
	108.0
	96.4



The table also reports the passer rating for these quarterbacks in the next NFL regular season, indicating that the passer rating for these five quarterbacks fell by 11.6 points on average. Which of the following should be expected to have occurred between the 2016 regular season and the 2017 regular season, for the passer rating among all NFL quarterbacks?
· fell by 11.6 points on average
· fell by less than 11.6 points on average
· fell by more than 11.6 points on average

16. Which one of these studies would have the higher internal validity?
· A correlational study comparing the mean sentence length for Black persons convicted of robbery in the United States to the mean sentence length for White persons convicted of robbery in the United States.
· A randomized experiment in which a sample of college students read a passage about a convicted robber and were asked to recommend a sentence length for the robber. The experimental manipulation is that the robber is randomly assigned to be described as Black or White.

17. Suppose that a large random sample survey of Bloomington IL residents indicated that Bloomington residents who watched the mayor's debate were more likely to have voted in the election for Bloomington mayor, compared to Bloomington residents who did not watch the mayor's debate (p<0.001). Explain whether this would be good evidence that watching the Bloomington mayor's debate caused people to be more likely to have voted in the election for Bloomington mayor.





18. Suppose that researchers simultaneously conduct 100 randomized experiments. Each experiment tested a different vaccine for covid-19, and each experiment had 30 participants in the control group and 30 participants in the treatment group. At the conclusion of the randomized experiments, the researchers rank each of the 100 tested vaccines from the least effective in the first experiment to the most effective in the first experiment. The researchers then conduct a second round of randomized experiments for only the five most effective vaccines from the first round of experiments; in the second experiment, each experiment has 900 participants in the control group and 900 participants in the treatment group. Explain whether, on average, these five vaccines tested in the second experiment should be expected to be, on average, 
· as effective
· less effective, or 
· more effective
in the second experiment, compared to how effective the vaccines were in the first experiment. Assume that nothing happened that would have made the vaccines more or less effective between experiments.





19. Researchers A and B are interested in how adult incomes are affected by having been taught in a gifted program in elementary school in a state in which any student who gets 90% or higher on a placement test was placed into a gifted program. 

Researcher A compares the mean incomes for two groups of adults: [1] adults who, when they were younger, attended elementary school in Illinois and were taught in a gifted program, and [2] adults who, when they were younger, attended elementary school in Illinois and were not taught in a gifted program. 

Researcher B compares the mean incomes for two groups of adults: [1] adults who, when they were younger, attended elementary school in Illinois, were placed into a gifted program, and who earned 90% on the placement test to get into the gifted program and thus were taught in the gifted program, and [2] adults who, when they were younger, attended elementary school in Illinois, were not placed into a gifted program, and who earned 89% on the placement test to get into the gifted program and thus were not taught in the gifted program. 

Indicate which researcher has the better research design. Then explain why.







20. Suppose that an organization created a Political Science Hall of Fame, of the 100 most important political scientists since 1900. Researchers want to use a benchmark to assess whether women are correctly represented in this Hall of Fame. [1] Select the benchmark below that you think is best, or propose your own benchmark. [2] Then explain why that benchmark is the best.

Sample benchmarks that you can include:
A. Of all political scientists since 1900, the percentage who were/are women 
B. Of all political scientists since 1900 who have published in the top journal in political science, the percentage who were/are women 

21. Suppose that a researcher uses a 20-item true/false test to measure political knowledge among a sample of U.S. residents. Items are placed in random order, so that there is no correlation between the difficulty of an item and the number of the item on the test. Each test-taker submits a response for each of the items. Indicate which of the following you would expect from U.S. residents who correctly responded to exactly 2 of the first 10 items, and then explain your reasoning.
· These U.S. residents would be expected to on average correctly respond to exactly 2 of the final 10 items.
· These U.S. residents would be expected to on average correctly respond to less than 2 of the final 10 items.
· These U.S. residents would be expected to on average correctly respond to more than 2 of the final 10 items.

22. Suppose that you are the campaign manager for a candidate in a two-candidate race for a U.S. Senate seat from Illinois. You have polling that is true that indicates that 40% of registered Illinois voters plan to vote for your candidate and that 60% of registered Illinois voters plan to vote for the other candidate. Use the logic of the Law of Large Numbers to explain whether you would prefer that only a small random sample of 20% of registered voters vote in the U.S. Senate election or whether you would prefer that a larger random sample of 70% of registered voters vote in the U.S. Senate election.

23. Suppose that researchers are assessing whether police in a certain state were unfairly more likely or less likely to give a speeding ticket to men than to women in the years 2015 to 2019. Researchers have data on the number of speeding tickets in the state that were given to men and the number of speeding tickets in the state that were given to women.

Researcher A suggests that the best benchmark for assessing gender bias in the issuing of speeding tickets is the percentage of men in the state between 2015 and 2019. Researcher B suggests that a better benchmark is an estimate of the percentage of all miles driven in the state between 2015 and 2019 that were driven by men.

Explain why Researcher B's suggested benchmark might be better than Researcher A's suggested benchmark *or* propose a better benchmark and explain why that benchmark is better than the benchmarks proposed by Researcher A and Researcher B.

