Name ____________________________________________________

POL 138 Quantitative Reasoning in Political Science
Practice  Chapters 9, 10, 11, and 12

Suppose that we want to assess whether there is a "pink" tax, in which the version of a product marketed to women unfairly costs more than an equivalent product marketed to men. Suppose that our analysis is limited to two products: a $10 package of 10 men's razors, and a $6 package of 5 women's razors. Of the following, which is the best inference?
· The cost of the women's product is unfairly too high.
· The cost of the men's product is unfairly too high.
· There is not enough information provided to assess whether any difference in the cost of the products is unfair.

Study A has an estimated effect of 15 units and a sample size of 100 participants. Study B has an estimated effect of 5 units and a sample size of 200 participants. Which study should receive more weight in a meta-analysis?
· Study A, because it has a larger effect size
· Study B, because it has a larger sample size


2

Calculate the mean effect size across the studies below, weighted by sample size.

	Study
	Sample size
	Effect size

	A
	200
	20

	B
	300
	60

	C
	700
	10


















Calculate the mean effect size across the studies below, weighted by sample size.

	Study
	Sample size
	Effect size

	A
	100
	10

	B
	600
	40

	C
	900
	80










A work of fiction passes the Bechdel test if the work has two female characters who talk to each other about something other than a man. Suppose that an analysis of ratings on the movie site IMDB indicated that the mean rating was lower for movies that passed the Bechdel test than for movies that did not pass the Bechdel test, with a p-value of p<0.05 for a test of the null hypothesis that these means equal each other. Is this sufficient evidence to conclude at the conventional level in political science that a movie having two female characters who talk to each other about something other than a man caused the movie to have a lower rating on IMDB, at least on average?
· Yes
· No

Ditonto 2019[footnoteRef:1] reported on a study in which participants were shown online a set of boxes that, if opened, indicated information about a candidate, such as a candidate's crime policy, a photo of the candidate, and interest groups endorsements of the candidate. Participants had the opportunity to open between 0 and 25 information boxes for each candidate. The order that the information boxes were shown to a participant was randomized. The key experimental manipulation was that the gender and the race/ethnicity of the candidates differed for different participants, such as some participants being shown a very liberal candidate who was a Latino man but other participants being shown a very liberal candidate who was a White woman. Ditonto 2019 indicated that: [1:  Tessa Ditonto. 2019. "Direct and Indirect Effects of Prejudice: Sexism, Information, and Voting Behavior in Political Campaigns". Politics, Groups, and Identities 7(3): 590-609.] 


I expect that sexism will have a direct effect on information search, such that subjects scoring high in sexism will seek out less information about the female candidate than subjects with lower sexism scores. 

The analysis indicated that, compared to participants who scored lower on the sexism measure, participants who scored higher on the sexism measure sought out less information about the female candidate (p<0.05). Is this sufficient evidence to conclude at the conventional level in political science that sexism caused participants to seek out less information about the female candidate, at least on average?




 


Suppose that all students from State A and all students from State B take a multiple-choice math test. The math test is a valid test of math knowledge, but, due to random guessing, scores on the test have some error in measuring student ability. The mean math test score among students from State A is lower than the mean math test score among students from State B. Ann is a student from State A, and Ann got a good score on the math test: 90% correct, which is at the 98th percentile across both states. Bess is a student from State B, and Bess got the same good score on the math test: 90% correct, which is at the 98th percentile across both states. Which of the following do you think is more likely?
· Ann likely truly has more math knowledge than Bess has.
· Bess likely truly has more math knowledge than Ann has.
· Neither of the above

In the United States, compared to men, a higher percentage of women support Democratic Party candidates. If a survey oversampled women relative to men, then the estimate of support for a Democratic Party candidate from the survey will likely be ___.
· lower than it is in reality 
· equal to reality 
· higher than it is in reality

Suppose that you are playing a game show, surrounded by 10 people who are wearing a blue shirt and another 10 people who are wearing a red shirt. The game permits you to select ten of these people and, after you have selected the ten people whom you want to select, these ten people will open their wallets and give you the money that is in their wallets. You are told – and this is true – that $1,000 is distributed across the 20 people as follows:
· 6 of the 10 people wearing a red shirt each have exactly $100 in their wallet,
· 4 of the 10 people wearing a blue shirt each have exactly $100 in their wallet, and
· the other 10 people have no money in their wallet.

Below, indicate the number of people wearing a red shirt that you would select and the number of people wearing a blue shirt that you would select, if you wanted to maximize the amount of money that you are expected to win in the game. Make sure that the two numbers below add up to 10.

_____ 	Number of people wearing a red shirt that you would select


_____	Number of people wearing a blue shirt that you would select



Suppose that all students at Faber College were given a choice between two sections of a physics course: one section was offered at 8am three days a week for a total of 150 hours of instructional time per week, and the other section was offered at 6pm once per week for a total of 150 hours of instructional time per week. The college had one male physics teacher and one female physics teacher. The school registrar randomly assigned the male teacher to teach one of these physics sections and randomly assigned the female teacher to teach the other of these physics sections. At the end of the semester, all students in these physics sections took a standardized exam about important content that the students were expected to learn during the semester. Students in the female physics teacher's section scored 8 percentage points higher on this exam, on average, compared to students in the male physics teacher's section (p<0.05). Would this be sufficient evidence at the conventional level in political science to conclude that the female physics teacher did a better job teaching that semester than the male physics teacher did?
· Yes
· No

Suppose that all students at Faber College were required to take a physics course, and the college offered two sections of the physics course at the same date/time and during the same semester. The college had one male physics teacher and one female physics teacher. The school registrar randomly assigned half of the students to the male teacher's physics section and randomly assigned the other half of the students to the female teacher's physics section. At the end of the semester, all students took a standardized exam about important content that the students were expected to learn in the physics course. Students in the female physics teacher's section scored 8 percentage points higher on this exam, on average, compared to students in the male physics teacher's section (p<0.05). Would this be sufficient evidence at the conventional level in political science to conclude that the female physics teacher did a better job teaching that semester than the male physics teacher did?
· Yes
· No

Suppose that a researcher wanted to assess whether a practice final exam assignment helps students learn. The researcher randomly assigns 400 students to one section of a course or to another section of the same course. Everything was the same between the two sections of the course, except that one section had a practice final exam assignment and the other section did not have a practice final exam assignment. At the end of the semester, all 400 students took a final exam. All 400 students got each item correct on the final exam, so the p-value was p=1.00 for a test of the null hypothesis that the mean number correct among students randomly assigned the practice final exam assignment equaled the mean number correct among students not randomly assigned the practice final exam assignment. The researcher concluded that the practice final exam assignment did not help students learn. Explain a flaw in this logic.



Suppose that we conduct a study about political tolerance in which we ask 3,000 randomly selected U.S. residents four questions: [1] "Would you support permitting a communist to give a speech at a public park advocating for communism?" [2] "Would you support permitting an atheist to give a speech at a public park advocating for atheism?" [3] "Would you support permitting a feminist to give a speech at a public park advocating for abortion rights?" [4] "How do you identify: liberal, moderate, or conservative?". We assign each participant a political tolerance score from 0 through 3 that indicates the number of times that the participant responded "Yes" to the first three items. Suppose that the mean political tolerance score is higher among liberals than among conservatives, with a p-value of p<0.05 for a test of the null hypothesis that these means equal each other. Explain whether this would be sufficient evidence at the conventional level in political science to conclude that, among U.S. residents at least on average at the time of our survey, liberals were on average more politically tolerant than conservatives were. 












The GRE (Graduate Record Examination) is a test that many graduate programs use to help determine which applicants to admit to their graduate program. Suppose that a well-designed and well-conducted large-sample representative study indicated that, among students in a graduate program, GRE scores do not predict success in graduate school on any measure, such as graduate program GPA, number of years to graduation, whether a student graduates, and career success after graduate school. Explain whether that would be good evidence that graduate programs should not use GRE scores to help determine which applicants to admit to their graduate program.







Suppose that a researcher is assessing political knowledge among seniors in a political science major at a particular university. The researcher emails each senior in the political science major at the university a link to a website that has a 100-item political science knowledge test. Ten percent of students who received the email opened the email, clicked the link, responded to all the items, and submitted the test. Suppose that the mean number correct on the submitted tests was 75. Of the choices below, this 75 is more likely to be ___ of the political knowledge among all seniors in the political science major at the university.
· an underestimate
· an overestimate
· an unbiased estimate

Suppose that, for a randomized experiment, the estimated effect size of the treatment is +8, with a p-value of p<0.05 for a test of the null hypothesis that the treatment effect is zero. But the research design is biased in a way that causes the estimated effect size to be higher than the true effect size. Which, if any, of the following can we therefore conclude at the conventional level in political science, about the true treatment effect for this experiment?
· The treatment effect truly exists.
· The treatment effect truly does not exist.
· Neither of the above

Suppose that, for a randomized experiment, the estimated effect size of the treatment is +8, with a p-value of p<0.05 for a test of the null hypothesis that the treatment effect is zero. But the research design is biased in a way that causes the estimated effect size to be lower than the true effect size. Which, if any, of the following can we therefore conclude at the conventional level in political science, about the true treatment effect for this experiment?
· The treatment effect truly exists.
· The treatment effect truly does not exist.
· Neither of the above

Suppose that, at the start of 2020, Freedonia had 100,000 Hispanic residents and 200,000 White residents. During 2020, covid caused the death of 1,000 of these Hispanic residents and 1,200 of these White residents. Which group had a higher per capita rate of death from covid-19 in 2020?
· Hispanic residents of Freedonia
· White residents of Freedonia

Suppose that researchers conduct a large-sample study that indicates that children who were born with low birth weight to mothers who smoked during pregnancy were more likely to survive to the child's first birthday than children who were born with low birth weight to mothers who did not smoke during pregnancy (p<0.05). Explain how this could be true even if pregnant women smoking during pregnancy is typically harmful to a fetus.




The following description of a research study is from a July 22, 2013, Susan FitzGerald story in the Philadelphia Inquirer:

It was amid that climate that [researcher Dr. Hallam] Hurt organized a study of 224 near-term or full-term babies born at Einstein [Medical Center] between 1989 and 1992——half with mothers who used cocaine during pregnancy and half who were not exposed to the drug in utero. All the babies came from low-income families, and nearly all were African Americans...The babies were then evaluated periodically, beginning at six months and then every six or 12 months on through young adulthood. Their mothers agreed to be tested for drug use throughout the study. The researchers consistently found no significant differences between the cocaine-exposed children and the control [children]...When it came to school readiness at age 6, about 25 percent of children in each group scored in the abnormal range on tests for math and letter and word recognition.

Discuss whether this study had a good design for assessing whether, at least on average, a child being exposed to cocaine before birth caused a negative impact on the academic performance of the child at age 6.

















Suppose that, this semester, an instructor teaching POL 138 offered students the choice to attend class in person or to attend class in Zoom. Results indicate that students who attended class through Zoom had a lower mean final exam score, compared to students who attended class in person, with a p-value of p<0.05 for a test of the null hypothesis that these means equaled each other. Would this be sufficient evidence to conclude at the conventional level in political science that, at least among these students during this semester, taking POL 138 through Zoom caused students to have a lower mean score on the final exam, compared to taking the POL 138 course in person?
· Yes
· No
Suppose that we conduct a randomized experiment to test the effect of a watching a video that promotes the Democratic Party candidate for governor. Participants randomly assigned to the treatment group [1] are asked which political party they belong to, then [2] are shown the video, and then [3] are asked whether they plan to vote for the Democratic Party candidate for governor. Participants randomly assigned to the control group [1] are asked which political party they belong to and then [3] are asked whether they plan to vote for the Democratic Party candidate for governor. Results indicate that, compared to participants in the control group, participants in the treatment group were 10 percentage points more likely to report that they plan to vote for the Democratic Party candidate for governor. However, due to random assignment error, 40% of control group participants indicated that they belong to the Democratic Party, but only 30% of treatment group participants indicated that they belong to the Democratic Party. Considering only this random assignment error, it is more likely that the true effect of the video is ___ in participants reporting that they plan to vote for the Democratic Party candidate for governor.
· less than a 10-percentage-point increase
· a 10-percentage-point increase
· more than a 10-percentage-point increase

Would it have been better, worse, or neither better nor worse for the treatment group to follow this order: [1] be shown the video, [2] be asked which political party they belong to, and then [3] be asked whether they plan to vote for the Democratic Party candidate for governor?
· Better
· Worse
· Neither better nor worse

[Items 24 and 25] In 2017, Topher Sanders and Kate Rabinowitz of ProPublica and Benjamin Conarck of the Florida Times-Union published a report "Walking While Black", which described a study of pedestrian tickets issued in Jacksonville, FL, in which 29% of Jacksonville residents were Black but in which 55% of pedestrian tickets were issued to Black persons. 

If the p-value is p<0.05 for a difference between the 55% and the 29%, would that be sufficient evidence to conclude at the conventional level in political science that the percentage of pedestrian tickets that Jacksonville issued to Black persons was unfairly too high?
· Yes
· No

Data from the study indicated that Black persons accounted for 30% of the 190 pedestrian fatalities for which the race of the pedestrian could be determined. Discuss whether this 30% statistic provides any evidence about whether the percentage of pedestrian tickets that Jacksonville issued to Black persons was unfairly too high.



Baseball pitchers can be evaluated on a statistic called Earned Run Average (ERA). Lower ERAs indicate better pitching, all else equal. The table below lists data for the ten Major League Baseball pitchers who had the lowest ERAs in 1998, along with their ERA in 1999. An asterisk (*) indicates that the player has been inducted into the Baseball Hall of Fame.

	
	1998 
ERA
	1999 
ERA

	Ugueth Urbina
	1.30
	3.69

	Trevor Hoffman*
	1.48
	2.14

	Robb Nen
	1.52
	3.98

	Mike Jackson
	1.55
	4.06

	Graeme Lloyd
	1.67
	3.63

	Mariano Rivera*
	1.91
	1.83

	John Wetterland
	2.03
	3.68

	Jeff Shaw
	2.12
	2.78

	Greg Maddux*
	2.22
	3.57

	Kevin Brown
	2.38
	3.00

	AVERAGE
	1.82
	3.24



Between 1998 and 1999, the average ERA of these ten pitchers got much worse, increasing 1.42 points, from 1.82 to 3.24. 

Which of the following would be your best guess about the change from 1998 to 1999 in the average ERA among all pitchers in Major League Baseball?
· lower than a 1.42-point ERA increase (i.e., better than the best pitchers in 1998)
· a 1.42-point ERA increase (i.e., the same as the best pitchers in 1998)
· higher than a 1.42-point ERA increase (i.e., worse than the best pitchers in 1998)




One study found that the rate of maternal death during childbirth was 1.2% for caesareans deliveries (9 deaths in 737 caesareans deliveries) but was only 0.0053% for vaginal deliveries (49 deaths in 9,133 vaginal deliveries). The p-value is p=0.02 for a test of the null hypothesis that these percentages equal each other. Explain whether these data provide sufficient evidence to conclude at the conventional level in political science that a cesarean delivery increases the risk of maternal death during delivery, relative to vaginal deliveries, at least among the women in the study and at least on average.






Suppose that all ISU students take a multiple-choice test measuring political knowledge. The mean score on this test is 80 among ISU political science majors and is 60 among ISU sociology majors. Amy is an ISU political science major who scored a 90 on this test, and Bob is an ISU art major who scored a 90 on this test. If Amy and Bob take a more difficult multiple-choice test of political knowledge, which, if any, should be expected?
· Amy is expected to score higher than Bob on that more difficult political knowledge test.
· Bob is expected to score higher than Amy on that more difficult political knowledge test.
· Neither of the above

Suppose that we are interested in whether there is gender bias in how much ISU professors are paid. We use professors' gender to predict the professors' pay. Our analysis includes control variables to address alternate explanations. Of the following, which is/are true?
· Including a control for the number of grants that the professor has received would be useful for the analysis, because it would be fair for pay to be higher among professors who receive more grants.
· Including a control for the number of grants that the professor has received could bias the analysis, because the awarding of grants might have been biased by gender.
· Both the first and second options above
· Neither the first nor second option above

Suppose that a researcher analyzes all baseball card sales on the online auction website eBay for which the eBay webpage for the card had a photo of the card being held in the seller's hand. Results indicated that baseball cards that were held with a Black hand sold for substantially less money than baseball cards that were held with a White hand (p<0.05). Explain whether this is sufficient evidence to conclude at the conventional level in political science that the mean difference in the selling price for the cards was due to antiBlack bias.





The LSAT is a multiple-choice test that many students take to help to get into law school. LSAT scores run from 120 (the worst possible score) to 180 (the best possible score), with a median score of about 150 and a standard deviation of scores of about 10. An LSAT score of 175 is thus very good, at the 99th percentile. Suppose that, for a particular administration of the LSAT, all LSAT test takers who scored exactly 175 retook the LSAT the next day. These LSAT test takers did not study any more for the LSAT and were not tired and did not learn anything or forget anything from the first time that they took the LSAT and nothing else affected their ability positively or negatively, compared to the first time they took the LSAT. For this second LSAT, it should be expected that these test takers on average ___.
· score lower than 175
· score 175
· score higher than 175

Researchers A and B plan to estimate racial bias in judges' perceptions about how long of a jail sentence a drunk driver should receive. Researcher A and B each have a sample of 400 judges.

Researcher A plans to randomly assign half of the judges (n=200) to read background facts (such as the drunk driver having a blood alcohol content of 0.14) about a Black drunk driver and to randomly assign the other half of the judges (n=200) to read the same background facts about a White drunk driver. All judges will then be asked to recommend a jail sentence for their drunk driver, from 0 days in jail to 2 years in jail. 

Researcher B instead plans to ask all judges (n=400) to read background facts (such as the drunk driver having a blood alcohol content of 0.14) about a Black drunk driver and to recommend a jail sentence from 0 days in jail to 2 years in jail for the Black drink driver. All judges (n=400) will also be asked to read the same background facts about a White drunk driver and to recommend a jail sentence from 0 days in jail to 2 years in jail for the White drunk driver. Researcher B will randomly assign half of judges to read and recommend a jail sentence for the Black drink driver first, and randomly assign the other half of judges to read and recommend a jail sentence for the White drink driver first. 

Explain whose research design is better.









Suppose that, for the prior study, Researcher A didn't tell judges whether the drunk driver had a past DUI. Suppose also that a higher percentage of judges assumed that the Black drunk driver had a prior DUI, compared to the percentage of judges who assumed that the White drunk driver had a prior DUI, and that this assumption is the only reason why the recommended sentence is longer for the Black drunk driver than for the White drunk driver. Which argument below do you think is the stronger argument?
· Not including information about past DUIs is a good choice, because it permitted the researcher to detect a true racial bias among judges.
· Not including information about past DUIs is a bad choice, because, in real life, judges will be informed about whether a drunk driver has a past DUI, so the racial bias that was detected in the experiment doesn't plausibly occur in real life.





Suppose that Researcher A reviews applications from 2,000 Black applicants and 2,000 Hispanic applicants that were submitted for an entry-level position with a construction company. One hundred Black applicants were called for an interview (5%), and 140 Hispanic applicants were called for an interview (7%), and this difference of 2% was statistically significant (p=0.014). Researcher B instead submits the same application to each of 800 construction companies, but the applicant's name is randomly assigned to be a stereotypical Hispanic name or a stereotypical Black name. Across the companies, callbacks for an interview were offered for 20 of the 400 applications that had a stereotypical Black name (5%) and for 37 of the 400 applications that had a stereotypical Hispanic name (9%), and this difference of 4% was statistically significant (p=0.039). Who had the better research design for inferring racial/ethnic bias in the hiring process?
· Researcher A, because Researcher A had a lower p-value.
· Researcher A, because Researcher A had a larger sample size.
· Researcher B, because Researcher B used a randomized experiment.
· Researcher B, because Researcher B had a higher estimated difference in callback rates.




Suppose that results from a random sample of paralegals indicate that, compared to paralegals who do not use artificial intelligence in their work, paralegals who use artificial intelligence in their work get higher performance ratings from the lawyers that the paralegals work with (p<0.05). Is this sufficient evidence to conclude at the conventional level in political science that using artificial intelligence helps improve lawyers' assessment of their paralegals' work, at least on average?
· Yes
· No


The arrows in the image to the right represent causal direction, so that, for example, the image indicates that A influences X, and X influences B. Suppose that we want to conduct a regression to estimate the full extent to which X influences Y. Which of the following variables would be better to add as a control variable in that regression?A
X
Y
B

· A
· B





[Items 37 through 39] Suppose that two researchers are each estimating racial bias among judges in Freedonia. Each researcher collects data from a large random sample of judges in Freedonia, provides each judge a description of a person convicted of forgery, and asks each judge to recommend a prison sentence length for the person who was convicted of forgery. For each experiment, judges are randomly assigned to read a text description in which the convicted person's race is listed as Black or to a text description in which the convicted person's race is listed as White. Everything else about the text descriptions is the same, such as details of the forgery and the convicted person having no prior criminal history. Each experiment had the same sample size, and the only difference between the experiments is the outcome: Researcher A asked judges to select a prison sentence length between 2 years and 5 years, and Researcher B asked judges to select a prison sentence length between 2 years and 99 years. In Freedonia, forgery is a Class 3 felony in which the prison sentence must be between 2 years and 5 years.

Which of the following should be expected to be more likely, if there is racial bias among judges in Freedonia?
· Researcher A is more likely than Researcher B to detect racial bias at p<0.05
· Researcher B is more likely than Researcher A to detect racial bias at p<0.05
· Both are equally likely

External validity refers to the ability to generalize the sample results to a wider population, to a wider range of topics, or to the real world. Which of the following is true?
· Compared to Researcher B's study, Researcher A's study has more external validity
· Compared to Researcher A's study, Researcher B's study has more external validity
· Researcher A's study has just as much external validity as Researcher B's study has

Which of the following should be expected to be more likely, if there is no racial bias among judges in Freedonia?
· [bookmark: _Hlk209783686]Researcher A is more likely than Researcher B to falsely detect racial bias at p<0.05
· Researcher B is more likely than Researcher A to falsely detect racial bias at p<0.05
· Both are equally likely 




The phrase "informative null" describes the result of an analysis that did not provide sufficient evidence to reject the null hypothesis but did provide sufficient evidence to conclude that, if the null hypothesis is not true, then the deviation from the null hypothesis is at most small. For example, for testing the null hypothesis that a coin is fair, an informative null would be a situation in which the analysis does not permit us to claim that the coin is unfair, but the analysis does permit us to claim that, if the coin is unfair, then the unfairness in the coin is at most small. Of the things in the list below, which would be most useful for assessing whether a null result is an informative null?
· a p-value
· a point estimate
· a 95% confidence interval

Suppose that the p-value is p=0.25 for a test of the null hypothesis that the effect of Treatment 1 is zero. And suppose that p-value is p=0.02 for a test of the null hypothesis that the effect of Treatment 2 is zero. Is this sufficient evidence to conclude at the conventional level in political science that Treatment 2 produced a larger effect than Treatment 1 did?
· Yes
· No

Suppose that the set of college science majors in a population is 40 percent female and 60 percent male. For all high school seniors in this population, we have results from a standardized science test. Which of the following would be a better comparison group for assessing the extent to which the 40/60 underrepresentation of females in science college majors is an underrepresentation relative to how much female high school seniors and male high school seniors know about science?
· The female/male ratio among students who score above the median on the science test
· The female/male ratio among students who score above the 80th percentile on the science test

Suppose that we flip a coin 800 times and test the null hypothesis that the coin is fair. If the coin truly is fair, then the probability that we get a p-value of p=0.05 or less is 5 percent. Suppose that we flip a coin 800 times and test the null hypothesis that the coin is fair based on those 800 flips, and then we flip the same coin 600 times and test the null hypothesis that the coin is fair based on those 600 flips. Which option below indicates the probability that we get a p-value of p=0.05 or less on at least one of our two tests?
· 0 percent
· higher than 0 percent but less than 5 percent
· 5 percent
· higher than 5 percent but less than 10 percent
· 10 percent
· higher than 10 percent 



Suppose that researchers conduct a survey to measure belief in misinformation, using responses to these four items:
· True or false? Barack Obama was born in Kenya.
· True or false? Covid-19 is less dangerous than the seasonal flu.
· True or false? Everyone convicted of a crime for the Jan 6 riot was a federal agent.
· True or false? Joe Biden won the 2020 presidential election only because of voter fraud.

For each item, researchers code a response of "True" as indicating a belief in misinformation. Suppose that results from a survey of a random set of U.S. residents indicate that Republicans are more likely than Democrats to select the misinformed response to each of these items (p<0.05). Would this be sufficient evidence at the conventional level in political science to conclude that, at least on average, Republicans are more likely than Democrats to believe misinformation?













For the prior item, each misinformation item is coded so that each statement represents misinformation. Discuss whether and, if so, why, it would have been better to phrase the statements so that two statements represent correct information and two statements represent misinformation.















Below are data for two studies:

	Study
	Estimated
effect size
	Sample
size

	A
	10
	300

	B
	4
	800



Which of the following is a correct formula for calculating the mean estimated effect size, weighted by sample size?
· (10 + 4)  2
· 10 × 300 + 4×800
· 10 × (300  4) + 4 × (800  10)
· 10 × (300  800) + 4 × (800  300)
· 10 × (300  1100) + 4 × (800  1100)


Suppose that we are interested in isolating the effect of X on Y. We have a potential control variable C1 that is influenced by X and is influenced by Y, and we have another potential control variable C2 that influences X and influences Y. Which of the following is most correct?
· We should control for C1 and control for C2.
· We should control for C1 and not control for C2.
· We should control for C2 and not control for C1.
· We should not control for C1 and not control for C2.


The Robert G. Bone Scholarship is the highest academic honor at Illinois State University, which is awarded to academically excellent undergraduates who have been at ISU for at least four semesters. This past year, ten of the fourteen Bone scholars (71%) were female. To assess the extent to which this percentage female is fair, which of the following pieces of information would be more useful to know?
· the percentage female among all undergraduate students at Illinois State University who have been at ISU for at least four semesters
· the percentage female among all undergraduate students at Illinois State University who have been at ISU for at least four semesters and who have a 4.0 GPA


Feeling thermometers can be used to measure how a participant feels about a target, on a scale from 0 for very cold toward the target to 100 for very warm about the target. Suppose that we are interested in whether male students rate a POL 138 instructor differently on average compared to how female students rate the POL 138 instructor. Which of the 95% confidence intervals below would better indicate an informative null for an estimate of the gender difference in mean ratings?
· [-2, +6]
· [-30, +30]
Suppose that we use a randomized experiment to test the effectiveness of a weight loss pill on a random sample of women. The mean weight loss among these women is 6 pounds, with a p-value that is p<0.05 for a test of the null hypothesis that the mean weight loss was zero among these women. We then use a randomized experiment to test the effectiveness of the same weight loss pill on a random sample of men. The mean weight loss among these men is 2 pounds, with a p-value that is not p<0.05 for a test of the null hypothesis that the mean weight loss was zero among these men. Does the combination of these results provide sufficient evidence to conclude at the conventional level in political science that the weight loss pill caused more weight loss on average among these women than the weight loss pill caused among these men?
· Yes
· No



Suppose that a researcher conducts a randomized experiment to assess whether students have a gender bias in rating instructors. The researcher conducts a statistical test to see whether there is gender bias among a sample of male students and then conducts another statistical test to see whether there is gender bias among a sample of female students. What is the expected chance that at least one of these two statistical tests produces a p-value of 0.05 or less, if there is no gender bias among the students?
· 0%
· above 0% but less than 5%
· 5% 
· above 5% but less than 10%
· 10%
· above 10%
· Cannot be determined with any certainty without more information



Suppose that a researcher conducts a randomized experiment to assess whether students have a gender bias in rating instructors. The researcher conducts a statistical test to see whether there is gender bias among a sample of male students and then conducts another statistical test to see whether there is gender bias among a sample of female students. What is the expected chance that at least one of these two statistical tests produces a p-value of 0.05 or less, if there is gender bias among the students?
· 0%
· above 0% but less than 5%
· 5% 
· above 5% but less than 10%
· 10%
· above 10%
· Cannot be determined with any certainty without more information


Study A has a sample size of 500 participants, and Study B has a sample size of 200 participants. Study A has an estimated effect size of 4, and Study B has an estimated effect size of 7. Which study should receive more weight in a meta-analysis?
· Study A, because Study A has a larger sample size
· Study B, because Study B has a larger estimated effect size

Suppose that a particular college offers majors only in physics and sociology. At this college, female physics professors have been more likely to receive an internal grant than male physics professors have been to receive an internal grant, and female sociology professors have been more likely to receive an internal grant than male sociology professors have been to receive an internal grant. Can we therefore conclude that, across the college as a whole, compared to male professors, female professors have been more likely to receive an internal grant?
· Yes
· No

The sex ratio at birth is a comparison of the number of boys born to the number of girls born. For example, if, in a certain time period, 104 boys are born and 100 girls are born, then the sex ratio at birth will be 1.04 for that time period. From 1979 through 2015, China had a one-child policy that applied to the majority Han ethnic population but that permitted exceptions for certain ethnic minorities that had a low population size. Suppose that data collected in 2011 before the end of the one-child policy indicated that the sex ratio in China among the majority Han ethnic population was higher (in other words, favored boys more) after 1979 (during the one-child policy) than before 1979 (before the one-child policy). One possible reason for this difference is that the one-child policy caused an increase in the sex ratio in China among the majority Han ethnic population because, if families could have only one child, families were more likely to prefer a boy to a girl. But propose another potential explanation that we should consider. And, if you can, propose a method that we can use to quantitatively account for this other potential explanation.







Suppose that, ten days before the next U.S. presidential election, Illinois State University hosts a debate between the Democratic Party nominee and the Republican Party nominee. Tickets are distributed so that 1,000 undergraduates are permitted to attend, with the tickets randomly awarded to any student who registers to win one of the tickets. After the debate, an instructor randomly selects 600 of 1,000 the undergraduate attendees who attended, and the instructor has these students complete a three-item survey, with the first question being which presidential candidate the undergraduate student intends to vote for. The instructor then estimated the percentage of all undergraduates at Illinois State University who will vote for the Democratic Party nominee, based on the percentage of the 600 surveyed undergraduates who indicated that they intend to vote for the Democratic Party nominee. Of the following, which best describes why this survey might not provide a good estimate of the percentage of all undergraduates at Illinois State University who will vote for the Democratic Party nominee?
· The sample size was too small to make a valid inference about the population.
· The instructor should have used the last question on the survey to ask about which candidate the undergraduate student intends to vote for.
· The sample of the survey was not plausibly representative of the population.

Suppose that we conduct a randomized experiment to estimate the effect of a treatment, but we do not detect sufficient evidence that the treatment has any effect. One potential reason for this null result is heterogeneous effects, which refers to ___.
· socially desirable effects
· effects biased by heteroskedasticity
· effects that regress toward the mean
· effects that differ between subpopulations

Suppose that a course has only two exams: a multiple-choice midterm exam, and a multiple-choice final exam. For the course, after the midterm exam, an instructor requires students who scored below the median on the midterm exam to attend an extra study session. No student who scored at or above the median on the midterm exam attends the extra study session. Among students who attended the extra study session, the mean score on the midterm exam was 60 percent but was 70 percent on the final exam, for an increase of 10 percentage points. Among students who did not attend the extra study session, the mean score on the midterm exam was 80 percent but was 75 percent on the final exam, for a decrease of 5 percentage points. The instructor calculates a relevant p-value for the comparison, which is p<0.05. The instructor interprets this as evidence that the extra study session helped students in attendance at the extra study session learn the material. But which one of the following could also help explain the pattern?
· overcontrolling
· reverse causality
· Simpson's paradox 
· an ecological fallacy 
· regression toward the mean



[Items 59 and 60] Freedonia has three political parties. The table lists the parties, how many members each party has, and the number of votes from members in the most recent election.

	
	Red Party
	Yellow Party
	Blue Party

	Members
	2,000
	4,000
	2,000

	Votes from members
	1,500
	2,000
	1,800




Which party had the highest number of votes?
· Red Party
· Yellow Party
· Blue Party

Which party had the highest per capital rate of voting?
· Red Party
· Yellow Party
· Blue Party

---

Suppose that a course has only one exam: a multiple-choice final exam. For the course, an instructor offers an extra study session but does not require attendance from any student. The students who attended the extra study session had a mean percentage correct of 90 on the final exam, and the students who did not attend the extra study session had a mean percentage correct of 70 on the final exam. The instructor uses this difference of 20 percentage points as the estimate of how much attending the extra study session affected the final exam score on average. Select which of the following you expect, considering potential selection bias in attending the extra study session:
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely be biased lower.
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely be biased higher.
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely not be biased.

Explain the reason for the option that you selected in the prior item.




[Items 63 through 72] Kearns et al. 2017 ("Why Do Some Terrorist Attacks Receive More Media Attention Than Others?") reported an analysis that assessed whether terrorist attacks in the United States perpetrated by Muslims unfairly received more media attention than other similar terrorist attacks in the United States.
 

The variable that researchers explain variation in has many names, such as the outcome variable, the predicted variable, the dependent variable, or Y. What might be a good outcome variable for the Kearns et al. 2017 analysis, using data that are reasonably available to a researcher?





If we are trying to assess whether Muslim terrorist attacks unfairly receive more media attention than other similar terrorist attacks, should opinion articles that have been published in the media be included in the count for the outcome variable, or should only news articles be included?





The identities of the perpetrators of the 2013 Boston Marathon terrorist bombings were not known until several days after the bombings, so no one knew, at least for certain, that the bombers were Muslim. For the purposes of coding the amount of media attention about the bombing, should news articles be included in the analysis if the news articles were published before the media knew that the bombers were Muslim?




Variables that researchers use to explain variation in the outcome variable have many names, such as explanatory variables, predictor variables, independent variables, or Xs. What would be the main explanatory variable for the Kearns et al. 2017 analysis?





Suppose that an initial analysis without control variables indicated that terrorist attacks in the United States perpetrated by Muslims received more media attention than other terrorist attacks in the United States. If we wanted to assess whether this excess attention for terrorist attacks in the United States perpetrated by Muslims reflects unfair bias against Muslims, what control variables should be included?





Do you expect the association between media attention and the number of fatalities in a terrorist attack to be linear or non-linear? If non-linear, what do you expect to be the shape of the association?






The Boston Marathon terrorist bombings were an outlier in terms of media attention in the dataset (which started after 9/11), with 474 news articles for the Boston Marathon terrorist bombings, compared to the next highest count of 204 articles and compared to the median count of 4 articles. Explain whether the Boston Marathon terrorist bombings should be removed from the analysis because that event is such an outlier in terms of media attention.









The Boston Marathon terrorist bombings perpetrated by the Tsarnaev brothers involved two bombs. The first bomb killed 1 and injured 132; the second bomb killed 2 and injured 132; three days later, a police officer was killed, with the Tsarnaevs being the suspected killer or killers; the day after that, in a firefight with police, one of the Tsarnaev brothers was killed and 16 persons were injured; one of these 16 injured persons was a police officer who died nearly a year later from injuries that he suffered in the firefight.

For the purposes of coding control variables, how many fatalities should be coded for predicting the amount of media attention given to the Boston Marathon terrorist bombings?




Discuss which comparison group below is the best comparison group to use for assessing whether the media unfairly gave excess attention to terrorist attacks by Muslim perpetrators. Or suggest a better comparison group.
· media attention given to all terrorist attacks not involving a Muslim perpetrator
· media attention given to all terrorist attacks involving a Christian perpetrator
· media attention given to all terrorist attacks involving a White Christian perpetrator




Predict how the amount of media attention given to a particular terrorist attack correlates (positive, zero, or negative) with each of the following predictors:

__	the number of fatalities in the attack

__	a variable coded 1 for terrorist attacks in which the identity of the perpetrator was discovered, and coded 0 for terrorist attacks in which the identity of the perpetrator was never discovered

__	a variable coded 1 for terrorist attacks in which the suspect was killed, and coded 0 for terrorist attacks in which the suspect was captured



