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• The plan for today

▫ Information about the course – the syllabus
▫ Variables and causal explanations
▫ How do we evaluate causal claims?
▫ Group work: exercises on the 4 hurdles
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• Political science
▫ = scientific study of political phenomena

• Why it’s important to learn how political 
scientists do research
▫ à better understand political science readings for 

other classes
▫ à become a better consumer of information
▫ à get over the first step towards becoming a 

producer of scientific research
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Defining key concepts

• Variable
▫ = a concept of interest
▫ Independent variable v. dependent variable

• Theory
▫ = a tentative explanation of a phenomenon of 

interest
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Key concepts (continued)
• Hypothesis
▫ = a theory-based statement about a relationship 

that we expect to observe

▫ Null hypothesis = a theory-based statement about 
what we expect to observe if our theory was 
incorrect
▫ Hypothesis testing = a process in which scientists 

evaluate systematically collected evidence to make 
a judgment of whether the evidence favors their 
hypothesis or the null hypothesis
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• Thinking about the world in terms of theoretical 
models vs. “just learning the facts”
▫ What is the problem with “just learning the facts”?
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The road to scientific knowledge

▫ Figure 1.1 (p. 4)

• Skepticism

• Q: Do lawyers and 
scientists differ in the 
way they approach 
evidence? If yes, how?

4 The Scientific Study of Politics

Causal theory

Hypothesis

Empirical test

Evaluation of hypothesis

Evaluation of causal theory

Scientific knowledge

Figure 1.1. The road to
scientific knowledge.

Once a theory has been developed, like all
scientists, we turn to the business of testing our
theory. The first step in testing a particular theory
is to restate is as one or more testable hypotheses.
A hypothesis is a theory-based statement about a
relationship that we expect to observe. For every
hypothesis there is a corresponding null hypothe-
sis. A null hypothesis is also a theory-based state-
ment but it is about what we would observe if
there were no relationship between an independent
variable and the dependent variable. Hypothesis
testing is a process in which scientists evaluate sys-
tematically collected evidence to make a judgment
of whether the evidence favors their hypothesis or
favors the corresponding null hypothesis. The pro-
cess of setting up hypothesis tests involves both
logical reasoning and creative design. In Chapter
3, “Evaluating Causal Relationships,” we focus on

the logical reason side of this process. In Chapter 4, “Research Design,” we
focus on the design part of this process. If a hypothesis survives rigorous
testing, scientists start to gain confidence in that hypothesis rather than in
the null hypothesis, and thus they also gain confidence in the theory from
which they generated their hypothesis.

Figure 1.1 presents a stylized schematic view of the path from theories
to hypotheses to scientific knowledge.2 At the top of the figure, we begin
with a causal theory to explain our phenomenon of interest. We then derive
one or more hypotheses about what our theory leads us to expect when we
measure our concepts of interest (which we call variables – as was previously
discussed) in the real world. In the third step, we conduct empirical tests of
our hypotheses.3 From what we find, we evaluate our hypotheses relative
to corresponding null hypotheses. Next, from the results of our hypothesis
tests, we evaluate our causal theory. In light of our evaluation of our theory,
we then think about how, if at all, we should revise what we consider to be
scientific knowledge concerning our phenomenon of interest.

A core part of the scientific process is skepticism. On hearing of a
new theory, other scientists will challenge this theory and devise further
tests. Although this process can occasionally become quite combative, it is
a necessary component in the development of scientific knowledge. Indeed,

2 In practice, the development of scientific knowledge is frequently much messier than this
step-by-step diagram. We show more of the complexity of this approach in later chapters.

3 By “empirical” we simply mean “based on observations of the real world.”
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Variables and causal explanations
• Variable label
▫ Description of what the variable is

• Values of a variable
▫ = denominations in which the variable occurs

----------------------------------------------------------
-
• Fill in variables:

___________causes____________

• Fill in variable values:
▫ higher______causes higher_________
▫ (or: higher______causes lower_______)

• Provide a causal explanation
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Variables and causal explanations
• Variable label
▫ Description of what the variable is

• Values of a variable
▫ = denominations in which the variable occurs

-----------------------------------------------------------
• Fill in variables:

_Natural resources__causes__civil war_

• Fill in variable values:
▫ more_natural resources_causes higher_likelihood

of civil war
▫ (or: higher_______causes lower________)

• Provide a causal explanation
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From theory to hypothesis
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Two meanings of causality

• 1) Deterministic causality

• 2) Probabilistic causality
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Four hurdles on the way to 
establishing causal relationships

Evaluating causal relationships:
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Four hurdles on the way to 
establishing causal relationships

1. Is there a credible causal mechanism that 
connects X to Y

2. Could Y cause X?
3. Is there covariation between X and Y?
4. Is there some confounding variable Z  that is 

related to both X and Y and that makes the 
observed association between X and Y 
spurious? 

X Y

Z
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Getting over the four hurdles

• What is a selection effect?
▫ When a Z variable causes bias in the data
▫ Example: examining the effects of a school-choice 

program
� Some variable Z causes only a nonrandom subset of 

eligible pupils to participate in the school-choice 
program
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Practicing clearing the four hurdles

• Work in groups
▫ Does Facebook make us unhappy?
� Write down your answers
� Be prepared to share your answers with the class
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