POL 138 Quantitative Reasoning in Political Science
[Bonus] Practice  Tigges et al 2021 p-value test

Below is a quiz (somewhat edited) from the article "Graphic narrative versus journal article for teaching medical students about P values: A randomized trial", by Stefan Tigges, Elizabeth Krupinski, Ulemu Luhanga, David Schulman, and Benjamin Risk, which was published in 2021 in the Journal of the American College of Radiology 18(8): 1176-1178.


1. Researchers plan a randomized experiment to assess the ability of a new drug to lower blood pressure compared to an old drug. What is the null hypothesis?
· New drug > Old drug
· New drug < Old drug
· New drug = Old drug 
· New drug ≠ Old drug

2. A p-value is not the probability that the null hypothesis is true because…
· ...the p-value is calculated assuming that the null hypothesis is true.
· ...the p-value is calculated assuming that the null hypothesis is false.

3. True or false? A p-value is the probability that the observed results were produced by random chance alone.
· True
· False

4. True or false? The lower the p-value, the larger the effect size.
· True
· False

5. True or false? The lower the p-value, the more incompatible the results are with the null hypothesis.
· True
· False

6. True or false? A statistically significant result (p<0.05) might not be a large result.
· True
· False
7. 
A randomized experiment on a sample of persons with high blood pressure tests the null hypothesis that a new drug is exactly as effective as an old drug at reducing high blood pressure. Results indicate that blood pressure is on average 20mm lower in the "new drug" group than in the "old drug" group, with a p-value of p=0.02. What is the best interpretation of this result?
· There is a 2% chance that the null hypothesis is true.
· There is a 2% chance that the null hypothesis is false.
· If the null hypothesis is true, there is a 2% chance that we would have observed a difference in blood pressure of exactly 20mm between the groups.
· If the null hypothesis is true, there is a 2% chance that we would have observed a difference in blood pressure of at least 20mm between the groups.

8. A randomized experiment that compared a new weight loss program to an old weight loss program reported that the new program resulted in 0.1 pounds more weight loss than the old program did, with a p-value of p=0.01. What's the best interpretation of this?
· Because the weight loss difference was 0.1 pounds, the result is likely due to chance.
· Because the p-value is p=0.01, the result is likely due to chance.
· Because the weight loss difference was 0.1 pounds, the result is not likely to be clinically significant.
· Because the p-value is p=0.01, the result is not likely to be an important effect.


R CODE TO TEST A COMPARISON OF PERCENTAGES

Table 2 of Tigges et al 2021 indicates that, for the statement that the "Reading assignment improved my understanding of P values", 52 of 59 respondents agreed with the statement in the comic group (88%) and 47 of 64 respondents agreed with the statement in the text group (73%). We can use R to calculate a p-value for a test of the null hypothesis that these percentages equal each other, using the code:

DATA <- data.frame("Comic" = c(52, 7), 
                   "Text"  = c(47,17), 
                   row.names = c("Agree", "Not agree"))

DATA

fisher.test(DATA)


MULTIPLE COMPARISONS

The code above will produce a p-value of p=0.04, but the p-value reported in Tigges et al 2021 is slightly higher (p=0.06), because Tigges et al 2021 adjusted their p-values for multiple comparisons, in order to control the rate of a false positive. Tigges et al 2021 reported four outcomes in Table 2, and -- the more tests we conduct -- the more likely we are to get a p-value under p=0.05 just by random chance. So some researchers who report results from multiple statistical tests adjust each p-value so that the probability of getting a p-value under p=0.05 due to random chance for at least one of the tests is 5 percent.


CHALLENGE PROBLEM

For participants in the Tigges et al 2021 comic group, the 95% confidence interval for the mean pretest score was [4.2, 4.8]. Suppose that we wanted to assess whether students in the comic group got a mean score on the pretest that was different than the score that would be expected due to random guessing at the eight items. What score would be expected for a student who randomly guessed at all eight items on the Tigges et al 2021 p-value quiz?
