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The table below indicates that, among a hypothetical set of men academics and women academics, 57 percent of men who applied for tenure received tenure, and 57 percent of women who applied for tenure received tenure. 

	Men academics
	
	Women academics

	Tenure
	Grants
	
	Tenure
	Grants

	No
	0
	
	No
	0

	No
	1
	
	No
	0

	Yes
	1
	
	No
	0

	No
	2
	
	Yes
	0

	Yes
	2
	
	Yes
	1

	Yes
	2
	
	Yes
	2

	Yes
	2
	
	Yes
	2



Considering only statistical control for the number of grants, which inference below is most supported?
· The data suggest that women were less likely than men to receive tenure, controlling for number of grants.
· The data suggest that women were as likely as men to receive tenure, controlling for number of grants.
· The data suggest that women were more likely than men to receive tenure, controlling for number of grants.

2. Suppose that, in Freedonia in 2024, the Freedonia government provided 10% extra funding to K12 schools that had mean test scores in 2023 that were in the bottom 20 percent of K12 schools in Freedonia in 2023. Researchers are interested in the effect of this extra funding. Researcher A compares the mean test score in 2025 among students in K12 schools that received this extra 10% funding to the mean test score in 2025 among students in K12 schools that did not receive this extra 10% funding. Researcher B instead compares the mean test score in 2025 among students in K12 schools that were in the bottom 16 to 20 percent of K12 schools in Freedonia in 2023 and received this extra 10% funding, to the mean test score in 2025 among students in K12 schools that were in the bottom 21 to 25 percent of K12 schools in Freedonia in 2023 and did not receive this extra 10% funding. Researcher A has an advantage over Researcher B because Researcher A has more data. Explain an advantage that Researcher B has over Researcher A.



1. The following passage from the Allington et al. 2010 article in Reading Psychology, entitled "Addressing Summer Reading Setback Among Economically Disadvantaged Elementary Students", describes an experiment:

…852 students from 17 high-poverty schools were randomly selected to receive a supply of self-selected trade books on the final day of school over a 3-year period, and 478 randomly selected students from these same schools received no books and served as the control group. No further effort was provided in this intervention study. Outcomes on the state reading assessment indicated a statistically significant effect (p = .015) for providing access to books for summer reading…

Which one of the following, if any, is a valid criticism of this study?
· The result is likely biased because the treatment group was larger than the control group.
· The p-value is not small enough to eliminate random assignment error as a plausible alternate explanation at the conventional level in political science.
· The study did not include control variables to address alternate explanations.
· None of the above.

Suppose that research using a random sample of U.S. residents indicates that, on average, U.S. residents who lift weights have higher levels of testosterone than U.S. residents who do not lift weights. The p-value is p<0.001 for a test of the null hypothesis that the mean level of testosterone among U.S. residents who lift weights equals the mean level of testosterone among U.S. residents who do not lift weights. Is this sufficient evidence at the conventional level in political science to conclude that, at least on average among U.S. residents, lifting weights causes a U.S. resident's level of testosterone to be higher?
· Yes
· No

	
	Mean 
political 
tolerance

	Group
	June 1
	August 1

	Study Abroad
students
	80
	95

	Comparison 
students
	80
	85


Suppose that a researcher is interested in whether a Study Abroad experience affects students' political tolerance. The researchers collected data on June 1 (before the Study Abroad experience) and on August 1 (after the Study Abroad experience) from students who went on a Study Abroad experience and from similar students who did not go on a Study Abroad experience. Suppose that the researcher's data are in the table below, in which political tolerance is measured from 0 for extremely intolerant to 100 for extremely tolerant. If the researcher used a difference-in-differences design that compared Study Abroad students to the comparison students, the researcher's estimate of the effect of Study Abroad on political tolerance would be that Study Abroad made students in the sample on average ___.
· about 0 units more tolerant
· about 5 units more tolerant
· about 10 units more tolerant
· about 15 units more tolerant
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The plot above is the distribution of the number of heads expected from eight flips of a fair coin. Which one of the following calculations will indicate the p-value for a test of the null hypothesis that a coin is fair, for a coin that lands on heads 5 times in 8 flips? Note that the numbers in the options below are decimal percentages, so that, for example, 3.1% is written as 0.031.
· 0.219
· 0.219 + 0.219
· 0.219 + 0.273 + 0.219
· 0.219 + 0.109 + 0.031 + 0.004
· 0.004 + 0.031 + 0.109 + 0.219 + 0.219 + 0.109 + 0.031 + 0.004

Suppose that, on January 1, 2024, Freedonia enacted the Unemployment Reduction Act. Researchers are interested in assessing the extent to which the Unemployment Reduction Act caused a change in Freedonia's unemployment rate. Oceania is a country immediately next to Freedonia and is similar to Freedonia in every way, except that Oceania did not enact any legislation to reduce unemployment.

	
	Unemployment Rate

	
	2021
	2022
	2023
	2024

	Freedonia
	10%
	10%
	10%
	5%

	Oceania
	12%
	12%
	12%
	6%



Considering a difference-in-differences method, what do the data in the table above suggest about the decrease in unemployment in Freedonia between 2023 and 2024?
· The Unemployment Reduction Act was plausibly the reason for the decrease in unemployment in Freedonia between 2023 and 2024.
· The Unemployment Reduction Act was probably not the reason for the decrease in unemployment in Freedonia between 2023 and 2024.
The image and output below are from a linear regression on data from the ANES 2020 Time Series Study that used a participant's age group (in a variable called AGEGRP, measured in three levels, of "Age 18 to 39", "Age 40 to 65", and "Age 66 to 80", with the first category as the omitted category) to predict the participant's rating about the Federal Bureau of Investigation (in a variable called FTFBI) on a 0-to-100 scale.

   reg FTFBI i.AGEGRP
   ----------------------------------------------------------------
           FTFBI | Coefficient     p-value    [95% conf. interval]
   --------------+-------------------------------------------------
          AGEGRP |
   Age 40 to 65  |       4.64       0.000         3.35        5.94
   Age 66 to 80  |       6.02       0.000         4.57        7.47
                 |
           _cons |      59.80       0.000        58.79       60.80
   ----------------------------------------------------------------

What does the 6.02 coefficient estimate for "Age 66 to 80" indicate?
· The mean rating about the FBI is predicted to be 6.02 among participants who are in the "Age 66 to 80" category.
· The mean rating about the FBI is predicted to be 6.02 higher among participants who are in the "Age 66 to 80" category, compared to participants at the average age.
· The mean rating about the FBI is predicted to be 6.02 higher among participants who are in the "Age 66 to 80" category, compared to participants who are in the "Age 18 to 39" category.

---

How do control variables help improve causal inference in a correlational study?
· reduce bias in measurements
· randomly assign participants
· remove sample bias 
· help address alternate explanations 


If we flipped a coin 20 times and got 10 heads and 10 tails, what would be the p-value for a test of the null hypothesis that the coin is fair?
· 0
· 1
· something between 0 and 1 

If we flipped a coin 20 times and got 0 heads and 20 tails, what would be the p-value for a test of the null hypothesis that the coin is fair?
· 0
· 1
· something between 0 and 1 

If we flipped a coin 20 times and got 16 heads and 4 tails, what would be the p-value for a test of the null hypothesis that the coin is fair?
· 0
· 1
· something between 0 and 1 
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Employees at a business can vote to form an employee union in that collectively bargains with the employer. Suppose that we wanted to test whether employees forming a union affects the chance that the employees' employer goes out of business. Researcher A plans to compare the percentage of unionized business that have gone out of business to the percentage of non-unionized business that have gone out of business. Researcher B plans to make the same comparison but to limit the analysis to employers in which the employee vote to unionize was decided by less than 1 percent of the vote. Explain a benefit of Researcher B's plan.










Suppose that, for the above item, Researcher B's analysis did not detect sufficient evidence to reject the null hypothesis that employees forming a union does not affect the chance that the employees' employer goes out of business. The 95% confidence interval from Researcher B's analysis is that employees forming a union has a [-50%, +50%] effect on the chance that the employees' employer goes out of business. This estimate is ___.
· an informative null, because the 95% confidence interval contains a null effect of 0%
· an informative null, because the 95% confidence interval does not contain 100%
· an uninformative null, because the 95% confidence interval contains 0%
· an uninformative null, because the 95% confidence interval contains large estimates in both directions

The U.S. Bureau of Labor Statistics report USDL-25-0105 indicated that the median weekly earnings was $1,337 for union workers and was $1,138 for nonunion workers, which is a $199 difference. Over the 52 weeks in a year, this accumulates to a $10,348 difference in earnings between union workers and nonunion workers. One reason for this difference might be because unions negotiate higher wages for union workers. But propose another potential reason why union workers might make more than nonunion workers.








13. 
The U.S. Bureau of Labor Statistics report USDL-25-0105 indicated that:

By age, workers ages 45 to 54 had the highest union membership rate in 2024, at 12.6 percent. Younger workers--those ages 16 to 24--had the lowest union membership rate, at 4.3 

Controlling only for age of the worker would plausibly make the union/nonunion gap ___.
· less than $199 per week
· $199 per week
· more than $199 per week

The U.S. Bureau of Labor Statistics report USDL-25-0105 indicated that:

Men continued to have a higher union membership rate (10.2 percent) than women (9.5 percent). 

Controlling only for the gender of a worker would plausibly make the union/nonunion gap ___.
· less than $199 per week
· $199 per week
· more than $199 per week

The U.S. Bureau of Labor Statistics report USDL-25-0105 indicated that:

Black workers remained more likely to be union members than White, Asian, and Hispanic workers. 

Controlling only for the race of a worker would plausibly make the union/nonunion gap ___.
· less than $199 per week
· $199 per week
· more than $199 per week

The U.S. Bureau of Labor Statistics report USDL-25-0105 indicated that:

In 2024, the union membership rate continued to be higher for full-time workers (10.7 percent) than for part-time workers (5.7 percent). 

Controlling only for whether a worker is part-time or full-time would plausibly make the union/nonunion gap ___.
· less than $199 per week
· $199 per week
· more than $199 per week

---

Documentation about the aforementioned U.S. Bureau of Labor Statistics report indicated that, prior to 1994, survey respondents were asked to report earnings per week. But, since January 1994, survey respondents have been asked to report earnings across the time period that easiest for the respondent to report, such as hourly, weekly, biweekly, monthly, annually, or other. Provide a good reason for this change.
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1. Suppose that analysis of data from a random sample indicates that X associates with Y, with a p-value of p<0.05 for a test of the null hypothesis that X does not associate with Y. Select each of the following options – and only those options – that might explain the reason for this association.
· X causes Y to change.
· Y causes X to change.
· Random sampling error.
· There is a variable C1 that influences X and influences Y but is not influenced by X or Y.
· There is a variable C2 that is influenced by X or Y but does not influence X or Y.

2. Suppose that we want to estimate whether political science majors have a different level of political knowledge than business majors have. Each of these majors takes a 10-item multiple-choice test of political knowledge. Suppose that, for the current academic year, Illinois State University has about 4,500 business majors and about 400 political science majors. This difference in the size of the groups in our comparison is expected to ___.
· bias our estimate in favor of political science majors having a higher mean level of political knowledge than business majors have
· bias our estimate in favor of business majors having a higher mean level of political knowledge than political science majors have
· not bias our estimate in favor or against either major having a higher level of political knowledge


3. Suppose that a student randomly guessed a response for items 1 and 2 above. Which of the following indicates the probability that the student correctly guessed both items?
· (1  5) + (1  3) 
· (1  5)  (1  3) 
· (4  5) + (2  3)
· (4  5)  (2  3)

4. If we flipped a coin 50 times and got 25 heads and 25 tails, what would be the p-value for a test of the null hypothesis that the coin is fair?
· 0
· 1
· something between 0 and 1 

5. In the United States, compared to men, a higher percentage of women support Democratic Party candidates. If a survey oversampled men relative to women, then the estimate of support for a Democratic Party candidate from the survey will likely be ___, if the data are not weighted.
· lower than it is in reality 
· equal to reality 
· higher than it is in reality

6. Randomly assigning participants to groups helps a randomized experiment identify causes by ___.
· eliminating regression toward the mean as much as possible
· getting the groups to be as similar to each other as possible before the difference in treatment
· getting the sample to be as representative of the population as possible without weighting
· helping as much as possible to avoid an ecological fallacy
7. The table below indicates that, among a hypothetical set of academics, 80 percent of men who applied for tenure received tenure, but only 40 percent of women who applied for tenure received tenure. 

	Men academics
	
	Women academics

	Tenure
	Grants
	
	Tenure
	Grants

	No
	0
	
	No
	0

	Yes
	1
	
	No
	0

	Yes
	1
	
	No
	0

	Yes
	2
	
	Yes
	1

	Yes
	2
	
	Yes
	2



Considering only statistical control for the number of grants, the data suggest that women were ___.
· less likely than men to receive tenure, controlling for number of grants.
· as likely as men to receive tenure, controlling for number of grants.
· more likely than men to receive tenure, controlling for number of grants.

8. Suppose that, on a 10-item multiple-choice test, the mean number correct among all political science majors is higher than the mean number correct among all business majors, with a p-value of p<0.05 for a test of the null hypothesis that these means equal each other. Can we therefore conclude at the conventional level in political science that political science majors have a higher level of political knowledge than business majors have, at least on average, if we assume that the 10-item multiple-choice test is a valid measure of political knowledge?
· Yes
· No

9. Suppose that we use a valid 10-item multiple-choice test of political knowledge to estimate how much political science majors learn about politics due to their political science courses. We give this test to freshman political science majors and, four years later, to graduating political science majors. Suppose that the mean number correct on this test is 4 among the 90 freshmen political science majors and is 7 among the 60 graduating political science majors four years later, with the other 30 majors dropping out of college, transferring to a different college or major, or not completing college in four years. Considering selection bias in taking the test, which of the following do you think is most plausible?
· The mean amount of learning among all 90 political science majors is likely 3 items.
· The mean amount of learning among all 90 political science majors is likely less than 3 items.
· The mean amount of learning among all 90 political science majors is likely more than 3 items.

10. Suppose that each ISU freshman takes a 10-item political knowledge test and, four years later, each student takes the same test. No student changes majors or drops out, and each student takes both tests. Suppose that the mean numbers correct on this test are in the table below: 

	
	Freshmen
	Seniors

	Political science
	4
	8

	Other majors
	4
	5



Based on only these data, write a number below to indicate the best estimate of how much the political science major increased the number correct on this test.
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