
Midterm Exam Practice

Below, you will find practice questions that should help you to study for the midterm exam.
The questions will help you to hone your computational and conceptual skills and closely
resemble the types of questions you will see on the midterm.

1. What are the steps in the scientific method? Be sure you can explain each.

2. What is the difference between a falsifiable and unfalsifiable hypothesis? Can you pose
an example of each?

3. What are the conditions necessary to demonstrate causality? What role do theory and
research design play?

4. What’s the difference between probability and non-probability sampling? What are
some examples? What are the comparative (dis)advantages of either approach? What’s
a sampling frame?

5. What’s the difference between observational and experimental research designs? Which
do we prefer, and why? Furthermore, why, as social scientists, are we oftentimes
prevented from conducting experimental research?

6. What’s a unit of analysis? What are the three requirements for stating an alternative
hypothesis we discussed in class? How does Ha differ from H0?

7. What does each component in the following linear model represent?

yi = β0 + β1x1i + εi

8. Suppose we examine the effect that student ACT score has upon their college GPA.
We find the following:

GPAi = 1 +
1

20
ACTi + εi.

How do we interpret the coefficient on ACT? How do we interpret the intercept?
Suppose a student has an ACT score of 20. What’s their predicted GPA? Suppose that
individual actually had a GPA of 2.5. What’s the error term? How do we interpret
this value?

9. Suppose you have a sampling frame consisting of 100 individuals, F = {1, 2, . . . , 100}.
Using simple random sampling, what’s the probability any individual, i, is chosen for
study given a sample size of n = 25?
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10. What’s the empirical rule we discussed in class, and how does it relate to how we
interpret the standard deviation? If I had a sample of individuals and determined that
the mean age of that sample was 45 with a standard deviation of 10, use the empirical
rule to interpret the standard deviation.

11. What are the levels of measurement we’ve discussed in class, and how do they affect our
methods for measuring central tendency, dispersion, strength of association between
variables, and statistical significance?

12. What’s the difference between a Type I and Type II Error? How do these concepts
relate to p-values and α-thresholds?

13. Explain the concept of endogeneity and the three ways we discussed in class that it
can arise. Why is it problematic for drawing causal inferences? Supposing we have
exogeneity, why must we still focus upon developing sound theory and research design?

14. The United States’ 2019 GDP was $21.4 trillion. In 2020, that figure was $20.9 trillion.
Over the two years, by what percent did the US GDP shrink? What’s the difference
between a “percent change,” and a “percentage point change”?

15. How does one interpret a 95 percent confidence interval? Suppose I have a sample of
10 individuals with a mean level of education of 12 years and a standard deviation
of 2. What’s the 95 percent confidence interval (one-tailed) using a z-distribution?
Interpret it.

16. Suppose you observe the following variable, X, consisting of 5 observations: X =
{10, 20, 30, 50, 90}. What is the mean, median, and mode ofX? Why do these measures
differ? What’s the standard deviation of X?

17. Suppose you ask 1000 respondents about their satisfaction with the president’s job
performance such that respondents can answer “very unsatisfied,” “somewhat unsatis-
fied,” “neutral,” “somewhat satisfied,” and “very satisfied.” Results of frequencies from
your study appear in the table below. What’s the “average” respondent’s satisfaction
with the president’s job performance using median and mode?

V. Unsatisfied S. Unsatisfied Neutral S. Satisfied V. Satisfied
200 100 100 250 350

18. What is the Central Limit Theorem, and how does it allow us to make probabilistic
statements about hypotheses? Understand the role of the sampling distribution, how
it’s derived, along with what the standard error measures.

19. What are the different methods we use to measure direction of association, strength
of association, and significance of association given different levels of measurement in
our independent and dependent variables?

20. Explain the concept of a p-value. How do we use it to conduct hypothesis-tests?
What’s the difference between a one- and two-tailed test? How might the concept of
“statistical significance” be problematic vis-à-vis the p-value?
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21. Suppose you hypothesize that the average Seychelles tortoise is older than 60 years in
age. You gather a random sample of 100 Seychelles tortoises and find a mean age of
80 years and a sample standard deviation of 20. Using an α-threshold of 0.05 (one-
tailed), estimate the 95 percent confidence interval for this sample mean using the
z-distribution. Can you reject the null hypothesis that the average Seychelles tortoise
is no different from 60 years old?

22. Suppose you hypothesize that male Seychelles tortoises weigh more than females. You
gather a sample of 5 males and 5 females and find that the average male weighs 550
pounds compared to 350 pounds for females. Furthermore, you find variance in weight
among both genders equal to 7,000. Using an α-threshold of 0.01 (one-tailed), can we
reject the null hypothesis that there is no difference in weight between the two genders
of Seychelles tortoises?

23. Suppose you examine 100 individuals, their gender, and their pay such that gender
is measured dichotomously, G ∈ {M,F}, and pay is measured “low,” “medium,” and
“high,” P ∈ {L,M,H}. The results from your study appear in the below crosstab.
State a null and alternative hypothesis. Using an α-threshold of 0.01, determine
whether this relationship is statistically significant. If it is, what’s the direction and
strength of this relationship? Explain.

Low Medium High Total
Female 25 15 10 50
Male 10 15 25 50
Total 35 30 35 100

24. Suppose you gather data related to the age of a female black bear and the number
of cubs it has had over its lifetime. You gather data from 5 black bears and find
A = {5, 10, 15, 20, 25} along with C = {2, 6, 5, 10, 8}. State a null and alternative
hypothesis. Using Pearson’s r, what’s the direction, strength, and significance of the
relationship between a mother’s age and number of offspring (α = 0.05, one-tailed)?

25. Suppose you examine the relationship between a person’s sexuality, coded as being
“gay,” “straight,” or “bisexual,” and their religious affiliation, “Christian,” “Jewish,”
“Muslim,” “Other,” “None.” After polling 1,100 individuals, you observe the follow-
ing crosstab. State a null and alternative hypothesis. Using an α-threshold of 0.10,
test your hypothesis and report the strength of association. Interpret your results
appropriately.

Gay Straight Bisexual Total
Christian 10 550 40 600
Jewish 20 50 30 100
Muslim 5 90 5 100
Other 5 30 15 50
None 60 150 40 250
Total 100 800 100 1100
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