
Whiff of Rosemary Gives 
Your Brain a Boost
(Body Odd, nbcnews.com, 2012)

CDC: Nearly  
60% of Teens 
Text While 
Driving
(MSNBC.com, 2012)

Shy People Are 
Better at Reading 
Facial Expressions
(LiveScience, 2012)
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Articles about psychology research written for a general audience regularly 
 appear in the popular press. Headlines about psychology can attract readers, be-
cause many people are interested in topics such as shyness, ADHD (attention-deficit/
hyperactivity disorder), and intelligence. As a psychology student, you are probably 
interested in these subjects as well, but to what extent should you believe the infor-
mation you read online? Journalists who write about psychological science should 
simply report what the researchers did and why the study was important, but some-
times they end up misrepresenting or overstating the research findings. They may 
do so unintentionally, because they do not have the appropriate training to properly 
critique the findings, or intentionally, to draw readers’ attention.

What about the research reported directly, in an empirical journal article? How 
well does the study support the claims a researcher might make? Your research 
methods course will help you understand both popular and research-based articles 

3

LeArning Objectives

A year from now, you should still be able to:
1. Differentiate the three types of claims: frequency, association, and causal.
2. Ask appropriate questions to help you interrogate each of the four big validities: 

construct validity, statistical validity, external validity, and internal validity.
3. Explain which validities are most relevant for each of the three types of claims.

Three Claims, Four Validities: 
Interrogation Tools for  
Consumers of Research 
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at a more sophisticated level. It will teach you how to raise the appropriate questions 
for interrogating the information behind a writer’s claims about human  behavior. 
By extension, the skills you use to evaluate information behind the research you 
read will also help you plan your own studies if you intend to become a producer of 
 information.

Think of this chapter as a scaffold. All the information in later chapters will have a 
place in the framework of three claims and four validities presented here. The three 
types of claims—frequency claims, association claims, and causal claims—make 
statements about variables or about relationships between variables. Therefore, 
learning some basics about variables comes first.

Variables
Variables are the core unit of psychological research. A variable, as the word im-
plies, is something that varies, so it must have at least two levels, or values.

Take this headline: “Nearly 60% of teens text while driving.” Here, texting 
while driving is the variable, and its levels are “whether a person does text while 
driving or does not text while driving.” Similarly, the study that inspired the 
headline “Shy people are better at reading facial expressions” has two variables: 
shyness (whose levels might be “less shy” and “more shy”) and the ability to read 
facial expressions (whose levels are “more skilled” and “less skilled”). In contrast, 
in research on fathers, gender would not be a variable, because it has only one 
level: Every father in the study would presumably be male. Gender, therefore, 
would be a constant in this study, not a variable. A constant is something that 
could potentially vary but that has only one level in the study in question.

Variables can have more than two levels. Shyness might have just two levels, 
less shy and more shy. Depending on how shyness is being measured in a specific 
context, though, it might have three levels (low, medium, and high) or even 10 
levels, based on a 10-point scale from low shyness to high shyness.

Measured and Manipulated Variables
The researchers in any study either measure or manipulate each variable. The 
distinction is important because some claims are tested with measured vari-
ables, while other claims must be tested with both measured and manipulated 
variables. A measured variable is one whose levels are simply observed and re-
corded. Some variables, such as height, IQ, and blood pressure, are typically 
measured in the familiar sense of the word (using scales, rulers, or devices). 
Other variables, such as gender and hair color, are also said to be “measured.” 
To measure abstract variables, such as depression and stress, researchers might 
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devise a set of questions to represent the various levels. In each case, measuring 
a variable is a matter of recording an observation, a statement, or a value as it 
occurs naturally.

In contrast, a manipulated variable is a variable a researcher controls, usually 
by assigning participants to the different levels of that variable. For example, a 
researcher might give some participants 10 milligrams of a medication, other 
participants 20 mg, and still others 30 mg. Or a researcher might assign some 
people to take a test in a room with many other people, and assign other people 
to take the test alone. In both examples, the participants could end up at any of 
the levels, because the researchers do the manipulating, assigning participants to 
be at one level of the variable or another.

Some variables cannot be manipulated—they can only be measured. Gender 
cannot be manipulated because researchers cannot assign people to be male or 
 female; they can only measure what gender they already are. IQ cannot be mani-
pulated, because researchers cannot assign some people to have a high IQ and 
 others to have a low IQ; they can only measure each person’s IQ. Even if the 
researchers choose the 10% of people with the highest IQ and the 10% with the 
lowest IQ, it is still a measured variable because people cannot be assigned to 
the highest or lowest 10%. A trait such as suicidality is difficult or impossible 
to change for the purposes of a study. Other variables cannot be manipulated 
because it would be unethical to do so. For example, in a study on the long-term 
effects of elementary education, you could not ethically assign children to “high-
quality school” and “low-quality school” conditions. Nor could you ethically as-
sign people to conditions that put their physical or emotional well-being at risk.

Some variables, however, can be either manipulated or measured, depending 
on the goals of a study. If childhood extracurricular activities were the variable 
of interest, you could measure whether children already do take music lessons or 
drama lessons, or you could manipulate this variable if you assigned some chil-
dren to take music lessons and others to take drama lessons. If you wanted to 
study hair color, you could measure hair color by recording whether people are 
blond or brunette. You could also manipulate this variable if you assigned some 
willing people to dye their hair blond and others to dye their hair brown. 

From Conceptual Variable to Operational Definition
Each variable in a study can be described in two ways (Table 3.1). When research-
ers are discussing their theories and when journalists write about research, they 
use concept-level language. These are conceptual variables: abstract concepts 
such as “shyness” or “intelligence.” A conceptual variable is sometimes called a 
construct. Conceptual variables must be carefully defined at the theoretical level, 
and these definitions are called conceptual definitions. 

To test hypotheses, researchers have to do something specific in order to 
gather data. When testing their hypotheses with empirical research, they create 
operational definitions of variables, also known as operational variables, or opera-
tionalizations. To operationalize means to turn a concept of interest into a mea-
sured or manipulated variable.

 Variables 57

For a complete 
discussion of ethical 
guidelines in research, 
see Chapter 4.
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For example, a researcher’s interest in the conceptual variable “shyness” 
might be operationalized as a structured set of questions used by a trained 
therapist to diagnose each person as “not shy” or “mildly shy” or “severely shy.” 
Alternatively, the same concept might be operationalized by asking people to 
answer a single Internet survey question, rating their own level of shyness from 
1 (“low”) to 10 (“high”).

Sometimes this operationalization step is simple and straightforward. For 
example, a researcher interested in a conceptual variable such as “weight gain” in 
laboratory rats would probably just weigh them. Or a researcher who was inter-
ested in the conceptual variable “having a TV in the bedroom” might operation-
alize this variable by asking each child’s parents about their bedroom contents. 
In these two cases, the researcher is able to operationalize the conceptual vari-
able of interest quite easily.

Often, however, concepts researchers wish to study are difficult to see, 
touch, or feel, so they are also harder to operationalize. Examples are person-
ality traits, states such as “argumentativeness,” and behavior judgments such 
as “attempted suicide.” The more abstract nature of these conceptual vari-
ables does not stop psychologists from operationalizing them; it just makes 
studying them a little more difficult. In such cases, researchers spend extra 
time clarifying and defining the conceptual variables they plan to study. They 

Table 3.1  Describing Variables

   Is the variable  
   measured or 
Variable name Operational definition Levels of this manipulated in 
(conceptual variable) (one possibility) variable this context? 

Vocal fry Researchers audiorecorded 3 levels: low, medium, Measured 
 women talking and coded and high amounts of 
 the degree to which the speaker vocal fry, as determined 
 uses a low, gutteral vibration by coders 
 at the end of a sentence

Whiff of rosemary Researchers exposed participants 2 levels: presentation of Manipulated 
 to rosemary essential oil, the rosemary oil or a 
 compared to a neutral fragrance neutral fragrance

Gender Researchers asked people to 2 levels: male and female Measured 
 circle “male” or “female” on 
 their questionnaire form

Sleep quality In a sleep clinic, researchers used  This variable has multiple Measured 
 sleep monitors and timed the possible levels, because it 
 number of minutes participants is measured in minutes 
 engaged in Stage IV sleep
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might develop creative or elegant operational definitions to capture the vari-
able of interest.

Most often, variables are stated at the conceptual level. To discover how the 
variable “texting while driving” was operationalized, you need to ask: How did 
the researchers measure “texting while driving” in this study? To determine how 
the variable “intellectual abilities” was operationalized, ask: What do they mean 
by “intellectual abilities” in this research? Figure 3.1 shows how texting while 
driving might be operationalized.

FIGURe 3.1 Operationalizing “texting while driving.” A single conceptual variable can be 
 operationalized in a number of ways.

 1.  What is the difference between a variable and its levels? 
 2.  Explain why some variables can only be measured, not manipulated. 
 3.  What is the difference between the conceptual variable and the operational defini-

tion of a variable? How might the conceptual variables “affection,” “intelligence,” 
and “stress” be operationalized by a researcher?

CheCk YOur understanding

1. See p. 56. 2. See pp. 56–57. 3. See pp. 57–59.
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Direct observation Friends’ observations

Operational
variables

Self-report questionnaire

- almost always

- frequently

- occasionally

- never

How often do you text
and drive?

Conceptual
variable

Frequency of texting
while driving 
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Three Claims
A claim is the argument someone is trying to 
make. Internet bloggers might make claims 
based on personal experience or observation 
(“The media coverage of congressional candi-
dates has been sexist”). Politicians might make 
claims based on rhetoric (“I am the candidate 
of change!”). Literature scholars make claims 
based on textual evidence (“Based on my read-
ing of the text, I argue that Frankenstein is an 
antifeminist novel”). In this textbook, we fo-
cus on claims made by journalists, researchers, 
or scientists—claims that are based on empiri-
cal research. Recall from Chapters 1 and 2 that 
psychological scientists use systematic obser-
vations, or data, to test and refine theories and 
claims. A psychologist might claim, based on 
data he or she has collected, that a certain per-
centage of teens attempted suicide last year, 
or that mixed-weight couples argue more, or 
that music lessons can improve a child’s IQ.

Notice the different wording in the boldfaced headlines in Table 3.2. In par-
ticular, the first highlighted claim merely gives a percentage of people who at-
tempted suicide; this is a frequency claim. The highlighted claim in the middle 
about mixed weight and arguing, is an association claim: It suggests that the two 
variables go together, but does not claim that mixed-weight status causes ar-
guing or that arguing causes mixed-weight status. The last highlighted claim, 
however, is a causal claim: The strong verb enhance indicates that the music les-
sons actually cause the improvement in IQ. The kind of claim a psychological 
scientist is able to make must be backed up by the right kind of study. How 
can you identify the types of claims researchers make, and how can you evalu-
ate whether their studies are able to support each type of claim? If you conduct 
research yourself, how will you know what kinds of study will support the type 
of claim you wish to make? 

Frequency Claims
1 in 25 U. S. Teens Attempts Suicide

44% of Americans Struggle to Stay Happy 

58% of Boulder Residents  Exercise Frequently

Frequency claims describe a particular rate or degree of a single variable. In the 
first example above, “1 in 25” is the frequency of suicide attempts among teens 
in the United States. In the second example, “44%” is the rate (the proportion) 
of adults who are not always happy. These headlines claim how frequent or com-
mon something is. Claims that mention the percentage of a variable, the number 

Table 3.2  examples of each Type of Claim

Claim type Sample headlines

Frequency  1 in 25 u.s. teens attempts suicide 
claims 79% think regifting is acceptable 

  More than 2/3 of college women use “vocal 
fry” sounds

association  Mixed-weight couples argue more 
claims  Smart jocks: Fit kids do better at math, 

reading 

  Bedroom TVs may boost kids’ risk of fat, 
disease

Causal  Music lessons enhance iQ 
claims  Texting blamed for rising teen pedestrian  

injuries 

  Study: Creepy people literally give us the 
chills 

  Shape of glass may influence how fast you 
drink
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of people who engage in some activity, or a certain group’s level on a variable can 
all be called frequency claims.

The best way to distinguish frequency claims from the other two types of 
claims (association and causal claims) is that they focus on only one variable—
such as depression, happiness, or rate of exercise. Another distinguishing feature 
is that in frequency claims, the variables are always measured, not manipulated. 
In the examples above, the researchers have measured levels of suicide using 
some kind of measure, such as a questionnaire or an interview, and have reported  
the results.

Some reports give a list of single-variable results, all of which count as fre-
quency claims. Take, for example, a 2012 report by the U.S. Centers for Disease 
Control and Prevention (CDC) on the health behaviors of U.S. residents. This 
report noted that 32% of adults were physically inactive. It also reported that 
28% of adults were obese. These are two separate frequency claims—they measure 
single variables one at a time. The researchers were not trying to show associa-
tions between these single variables; that is, the report did not claim that the 
adults who are inactive were more likely to be obese. Instead, these scientists 
simply reported that a certain percentage of U.S. adults are inactive and a certain 
percentage of adults are obese.

Association Claims
Shy People Are Better at Reading Facial Expressions

People Who Multitask the Most Are the Worst at It

Screen Time Not Linked to Physical Activity in Kids

These headlines are all examples of association claims. An association claim ar-
gues that one level of a variable is likely to be associated with a particular level 
of another variable. Variables that are associated are sometimes said to correlate, 
or covary, meaning that when one variable changes, the other variable tends to 
change, too. More simply, they may be said to be related. 

Notice that there are two variables in each example above. In the first, the 
variables are the amount of shyness and the ability to read facial expressions: 
Being more shy is associated with a greater ability to read facial expressions (and 
therefore being less shy goes with a lower ability to read facial expressions). In 
the second example, the variables are the frequency of multitasking and the abil-
ity to successfully multitask: More frequent multitasking goes with a worse abil-
ity to multitask.

An association claim must involve at least two variables, and the vari-
ables are measured, not manipulated. (This is one feature that distinguishes 
an association claim from a causal claim.) To make an association claim, the 
researcher measures the variables and then uses descriptive statistics to see 
whether the two variables are related. There are at least three basic types of 
associations among variables: positive association, negative association, and 
zero association.

For more on correlation 
patterns, see Chapter 8.
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Positive Association

The headline “Shy people are better at reading facial expressions” suggests 
that, on average, the more shy people are, the better they can read facial 
expressions. The type of association in this example, in which high goes 
with high and low goes with low, is called a positive association, or a positive 
correlation. Stated another way, high scores on shyness go with a high ability 
to read facial expressions, and low scores on shyness go with a lower ability to 
read facial expressions.

One way to represent an association is to use a scatterplot, a graph in 
which one variable is plotted on the y-axis and the other variable is plotted 
on the x-axis; each dot represents one participant in the study, measured 
on the two variables. Figure 3.2 shows what scatterplots of the associations 
in the three headlines would look like. (The data are fabricated for illustra-
tion purposes, and the numbers are arbitrary units.) Notice that the dots in 
Figure 3.2A form a cloud of points, as opposed to a straight line. If you were 
to draw a straight line that best fit through that cloud of points, however, the  
line would incline upward; in other words, the mathematical slope of the line 
would be positive.

Negative Association

The study behind the second headline example, “People who multitask the most 
are the worst at it,” is a negative association. In a negative association (or negative 
correlation), high goes with low and low goes with high. In other words, high rates 
of multitasking go with a low ability to multitask, and low rates of multitasking 
go with a high ability to multitask.

A scatterplot representing this association would look something like the 
one in Figure 3.2B. Each dot represents a person who has been measured on two 
variables. However, in this example, a line drawn through the cloud of points 
would slope downward; it would have a negative slope.

Keep in mind that the word negative refers only to the slope; it does not mean 
the association is somehow bad. In this example, the reverse of the association—
that people who multitask the least are the best at it—is another way to phrase 
this negative association. In other words, a negative association does not neces-
sarily indicate negative news. To avoid this kind of confusion, some people pre-
fer the term inverse association.

Zero Association 

The study behind the headline “Screen time not linked to physical activity 
in kids” is an example of a zero association, or no association between the 
variables (zero correlation). In a scatterplot of this association, both low and 
high levels of screen time are associated with all levels of physical activity  
(Figure 3.2C). This cloud of points has no slope—or more specifically, a line 
drawn through it would be nearly horizontal, and a horizontal line has a slope 
of zero.
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FIGURe 3.2 scatterplots  showing three 
types of  associations. (A) Positive  association: 
“Shy people are better at reading facial 
expressions.” (B) Negative association: “People 
who multitask the most are the worst at it.” 
(C) Zero association: “Screen time not linked to 
physical activity in kids.” Data are fabricated for 
illustration purposes.
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Making Predictions Based on Associations

Some association claims are useful because they help us make predictions. Who 
is going to be better at reading facial expressions? Who’s at risk for poor multi-
tasking skill? With a positive or negative association, if we know the level of one 
variable, we can more accurately guess, or predict, the level of the other variable. 
Note that the word predict, as used here, does not necessarily mean predicting 
into the future. It means predicting in a mathematical sense—using the associa-
tion to make our estimates more accurate.

To return to the headlines, according to the positive association described in 
the first example, if we know how shy somebody is, we can predict how well she 
did on a facial expression task. Therefore, if we know a person is very shy, we might 
predict she will be very good at reading facial expressions. According to the negative 
association in the second example, if you know someone spends a lot of time 
multitasking, we can predict that he will be less good at it. Are these predictions 
going to be perfect? No—they will usually be off by a certain margin. The stronger 
the relationship between the two variables, the more accurate our prediction will be;  
the weaker the relationship between the two variables, the less accurate our 
prediction will be. But if two variables are even somewhat correlated, it helps us 
make much better predictions than if we didn’t know about this association.

Both positive and negative associations can help us make predictions. In con-
trast, zero associations cannot. If we wanted to predict how much physical activity 
a kid gets, we could not do so just by knowing his hours of screen time, because 
these two variables are not correlated. With a zero correlation, we cannot predict 
the level of one variable from the level of the other. In sum, positive and negative 
associations let us predict one variable from another, but zero associations do not. 

Causal Claims
Music Lessons Enhance IQ

Whiff of Rosemary Gives Your Brain a Boost

Family Meals Curb Teen Eating Disorders

Whereas an association claim merely notes a relationship between two variables, 
a causal claim goes even further, arguing that one of the variables is responsible 
for changing the other. Note that each of the causal claims above has two vari-
ables, just like association claims: music lessons and IQ, a whiff of rosemary 
and brain activity, family meals and eating disorders. In addition, like associa-
tion claims, the causal claims above suggest that the two variables in question 
 covary—children who take music lessons have higher IQs. People who get a whiff 
of rosemary have more brain activity than those who do not. 

Causal claims start with positive, negative, or zero associations. Music les-
sons are positively associated with IQ, and family meals are negatively associ-
ated with eating disorders (the more family meals, the fewer eating disorders). 
Occasionally you might also see a causal claim based on a zero association; it 
would report lack of cause. For example, you might read that a particular vaccine 
does not cause autism or that daycare does not cause behavior problems. 

For more on predictions 
from correlations, see 
Chapter 8, pp. 212–213.
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Causal claims, however, go beyond 
a simple association between the two 
variables. They use language to sug-
gest that one variable causes the oth-
er—verbs such as cause, enhance, and 
curb. In contrast, association claims 
use verbs such as link,  associate, corre-
late, predict, tie to, and being at risk for. In 
Table 3.3, notice the difference between 
these types of verbs and verb phrases. 
The causal verbs tend to be more excit-
ing; they are active and forceful, sug-
gesting that one variable acts on the 
other. It is not surprising, then, that 
journalists may be tempted to describe 
family meals as curbing eating disor-
ders, for example, because it makes a 
better story than family meals just be-
ing associated with eating disorders. 

Here’s another important point: A causal claim that contains tentative 
 language—could, may, seem, suggest, sometimes, potentially—is still a causal claim. If 
the first headline read “Music lessons may enhance IQ,” it would be more tenta-
tive, but it still would be a causal claim. The causal verb enhance makes it a causal 
claim, regardless of any softening or qualifying language.

Advice is also a causal claim; it implies that if you do X, then Y will get better. 
For example: “Best way to deal with jerks? Give them the cold shoulder.” “Want 
to live longer? Get happy.”

Causal claims are a step above association claims, and because they make a 
stronger statement, we hold them to higher standards. To move from the simple 
language of association to the language of causality, a study has to satisfy three 
criteria. First, it must establish that the two variables (the cause variable and 
the outcome variable) are correlated; the relationship cannot be zero. Second, 
it must show that the causal variable came first and the outcome variable came 
later. Third, it must establish that no other explanations exist for the relation-
ship. (Later in this chapter, you will learn how to evaluate these three criteria and 
how special types of studies, called experiments, enable researchers to support 
causal claims.)

Not All Claims Are Based on Research
Besides the types of claims mentioned above, you may also encounter stories in 
the popular press that are not based on research, even if they are related to psy-
chology, such as:

I Feel I’ve Overcome ADHD
Stress Ball Factory Worker Attacks Boss 
91-Year-Old Yoga Teacher: Why Should I Quit?

Table 3.3  Verb Phrases That Distinguish  
association and Causal Claims

Association claim verbs Causal claim verbs

is linked to causes promotes

is at higher risk for affects reduces

is associated with may curb prevents

is correlated with exacerbates distracts

prefers changes fights

are more/less likely to may lead to worsens

may predict makes  increases

is tied to sometimes makes trims

goes with  hurts adds
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Such headlines do not report the results of research. They may report a person’s 
solution to a problem, an ironic story, or an expert’s advice, but they do not say 
anything about the frequency of a problem or what research has shown to work. 
The ADHD story is about a single person’s experience with this condition, but 
it is not arguing that his treatment would work for others. The factory worker’s 
behavior is unexpected, but the story does not report systematic research about 
stress balls and work violence. 

These kinds of headlines may be interesting, and they might be related to 
psychology, but they are not frequency, association, or causal claims, in which a 
writer summarizes the results of a poll, survey, or other research study. Such an-
ecdotal stories are about isolated experiences, not about empirical studies. And 
as you read in Chapter 2, experience is not as good a source of information as 
empirical research. 

 1.  How many variables are there in a frequency claim? An association claim? A causal 
claim?

 2.  How can the language used in a claim help you differentiate between association 
and causal claims? 

 3.  How are causal claims special, compared with the other two claims? 
 4.  What are the three criteria that causal claims must satisfy? 

CheCk Your understanding

1. one; at least two; two. See pp. 60–61, p. 61, and p. 64. 2. See p. 65 and Table 3.3. 3. See p. 65. 4. See pp. 64–65.

Interrogating the Three Claims  
Using the Four Big Validities
You now have the tools to differentiate among the three major claims you will 
encounter in research journals and in the popular media—but your job is just 
getting started. Once you identify the kind of claim a writer is making, you need 
to ask targeted questions as a critically minded consumer of information. The 
rest of this chapter will sharpen your ability to evaluate the claims you come 
across, using what will be called the four big validities: construct validity, exter-
nal validity, statistical validity, and internal validity. Validity refers to the appro-
priateness of a conclusion or decision, and in general, a valid claim is reasonable, 
accurate, and justifiable. In psychological research, however, we do not say that a 
claim is simply “valid.” Instead, psychologists specify which of the validities they 
are applying. As a psychology student, you will learn to pause before you declare 
a study to be “valid” or “not valid,” and to specify which of the four big validities 
the study has achieved.

Although the focus for now is on how you can evaluate other people’s claims 
based on the four big validities, you will also use this same framework if you 
plan to conduct your own research. Depending on whether you plan to test a 
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frequency claim, an association claim, or a causal claim, you will need to plan 
your research carefully, emphasizing the validities that are most important for 
your goals.

Interrogating Frequency Claims
To evaluate how well a study supports a frequency claim, you will focus on two 
of the big validities: construct validity and external validity. You may wish to ask 
about statistical validity, too. 

Construct Validity of Frequency Claims

Construct validity refers to how well a conceptual variable operationalized. When 
asking about the construct validity of a frequency claim, the question to consid-
er is how well the researchers measured their variables. Consider this claim: “60% 
of teens text while driving.” There are several ways to evaluate whether a person 
texts while driving. You could ask teenagers to tell you on an Internet survey how 
often they text while driving. You could stand near an intersection and record 
the behaviors of teenage drivers. You could possibly even use cell phone records 
to see if a text was sent at the same time a person was known to be driving. In 
other words, there are a number of ways to operationalize such a variable, some 
of which are better than others.

When you ask how well a study measured or manipulated a variable, you are 
interrogating the construct validity: how accurately a researcher has operational-
ized each variable—be it depression, happiness, texting, gender, body mass index, or 
self-esteem. For example, you would expect a study on obesity rates to use an accu-
rate scale to weigh participants. Similarly, you should expect a study about texting 
among teenagers to use an accurate measure, and perhaps observing behavior is a 
better measure than casually asking, “Have you ever texted while driving?” To  ensure 
construct validity, researchers must establish that each variable has been measured 
reliably (i.e., be sure the measure gives similar scores on repeated testings), and that 
different levels of a variable accurately correspond to true differences in, say, depres-
sion or happiness. (For more detail on construct validity, see Chapter 5.)

External Validity of Frequency Claims

The second important question to ask about frequency claims concerns  
generalizability: How did the researchers choose the study’s participants, and 
how well do those participants represent the intended population? Consider this 
example: “44% of Americans struggle to stay happy.” Did the researchers survey 
every American to come up with this number? Of course not. They surveyed 
only a small proportion of Americans, so the next question is, which Americans 
did they ask? That is, how did they choose their participants? Did they ask a few 
friends? Did they ask 100 college students? Did they dial random numbers on 
the telephone? Did they stop shoppers in the mall?

Such questions address the study’s external validity: how well the results of a 
study generalize to, or represent, people or contexts besides those in the study itself.  
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If a researcher asked 100 of his Facebook friends how happy they were and 44 
of them said they struggled to stay happy, the researcher cannot claim that  
44% of Americans struggle to stay happy. The researcher cannot even argue  
that 44% of his own friends struggle to stay happy, because the 100 people who 
responded to his Facebook question may not be a representative selection of his 
friends. To claim that 44% of Americans struggle to stay happy, the researchers in 
this study needed to ensure that the participants in the sample adequately repre-
sented all Americans. 

Statistical Validity of Frequency Claims

Researchers use statistics to describe their data. Statistical validity, also called sta-
tistical conclusion validity, is the extent to which a study’s statistical conclusions are 
accurate and reasonable. How well do the numbers support the claim? 

Statistical validity questions will vary depending on the claim. In the case 
of frequency claims, percentages are usually accompanied by a margin of error 
estimate, a statistical figure, based on sample size for a poll, that indicates where 
the true value in the population probably lies. For example, in the report about 
Americans struggling to stay happy, the 44% value was accompanied by this note: 
“The margin of error is +/-3 percentage points.” This means that the true per-
centage of “struggling” Americans probably lies between 41–47%. In other words, 
the 44% value is an estimate, and the true value is probably between 41% and 47%. 
Asking about the statistical validity of a frequency claim means reminding your-
self that the number associated with the claim is an estimate, and it has a specific 
amount of error associated with it. 

Interrogating Association Claims
As we’ve seen, the studies that lead to association claims measure two variables 
instead of just one. Such studies describe how these variables are related to each 

other. A study that measures two or more variables is a cor-
relational study. To interrogate an association claim, you 
ask how well the correlational study behind the claim sup-
ports construct, external, and statistical validities. 

Construct Validity of Association Claims

To support an association claim, a researcher has to mea-
sure two variables, so you need to assess the construct valid-
ity of each variable. For the headline “People who multitask 
the most are the worst at it,” you should ask how well the 
researchers measured the frequency of multitasking and 
how well they measured the ability to multitask (Figure 3.3). 
For example, the ability to multitask could be measured 
quite accurately using a computer-scored task that involves 
doing two things at once; a much less accurate measure 
would be obtained by asking people to answer the question, 
“How good are you at multitasking?” Similarly, frequency of 

For more on the 
procedures that 
researchers use to 
ensure external 
validity, see Chapter 7, 
pp. 188–192.

FIGURE 3.3 Interrogating an association 
claim. To interrogate the claim that “people 
who multitask are the worst at it,” you’d ask 
about construct, external, and statistical 
validities.
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multitasking might be measured accurately through asking people to document 
their day, or by following people around and observing when they are multitasking. 

In any study, measuring variables is a fundamental strength or weakness—
and construct validity questions assess how well such measurements were con-
ducted. If you conclude that one of the variables was measured poorly, you 
would not be able to trust the conclusions related to that variable. However, if 
you conclude that the construct validity in the study was excellent, you can have 
more confidence in the association claim being reported.

External Validity of Association Claims

You might also interrogate the external validity of association claims,  asking 
whether the association claim in question can generalize to other popula-
tions, as well as to other contexts, times, or places. For the association  between 
 shyness and an ability to read facial expressions, you would ask whether the 
results from this study’s participants (perhaps a group of volunteers aged 
20–30 from a university in Montana) would generalize to other people and 
settings. Would these same results be obtained if all of the participants were 
women in Dallas aged 35–40? You can ask about generalization to other con-
texts by asking, for example, if shyness might also be linked to other social 
skills besides reading facial expressions, such as interpreting gestures or vocal 
tones. (Table 3.4 summarizes the four big validities used in this text.)

Table 3.4  The Four big Validities

Type of validity Description

Construct validity How well the variables in a study are measured or manipulated.

 The extent to which the operational variables used in a study are a  
 good approximation of the conceptual variables.

External validity The extent to which the results of a study generalize to some larger  
 population (e.g., whether the results from this sample of children  
 apply to all U.S. schoolchildren), as well as to other times or situations  
 (e.g., whether the results based on this type of music apply to other  
 types of music).

Statistical validity Addresses the strength of an effect and its statistical significance  
 (the probability that the results could have been obtained by chance  
 if there really is no effect). Also addresses the extent to which a  
 study minimizes the probabilities of two errors: concluding that there  
 is an effect when in fact there is none (a “false positive,” or Type I error),  
 or concluding that there is no effect when in fact there is one (a “miss,”  
 or Type II error). 

Internal validity In a relationship between one variable (A) and another (B), the extent 
 to which A, rather than some other variable (C), is responsible for the   
 effect on B.
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Statistical Validity of Association Claims: Strength and Significance

When applied to an association claim, statistical validity is the extent to which 
the statistical conclusions are accurate and reasonable. One aspect of statistical 
validity is strength: How strong is the association? Some associations—such as 
the association between height and shoe size—are quite strong. People who are 
tall almost always have larger feet than people who are short, so if you predict 
shoe size from height, you will predict fairly accurately. Other associations—such 
as the association between height and income—might be very weak. For example, 
it turns out that because of a stereotype that favors tall people (tall people are 
more admired in North America), taller people do earn more money than short 
people. However, the relationship is not very strong. Though you can predict 
income from height, your prediction will be less accurate than when you predict 
height from shoe size. 

Another question worth interrogating is the statistical significance of 
a particular association. Some associations that are reported by research-
ers might simply be due to chance connections in that particular sample. 
However, if an association is statistically significant, it is probably not due to 
chance connections in that one sample. For example, if the association be-
tween multitasking ability and multitasking frequency is statistically signifi-
cant, it would mean that the association is probably not a chance result from 
that sample alone. 

Statistical Validity of Association Claims: Avoiding Two Mistaken Conclusions

Another aspect of statistical validity has to do with two kinds of mistakes. 
First, a study might mistakenly conclude, based on the results from a sample 
of people, that there is an association between two variables (e.g., shyness and 
reading facial expressions) when there really is no association in the real popu-
lation. Careful researchers try to minimize the chance that they will make 
this kind of mistake, known as a “false positive,” or Type I error. They want to 
increase the chances that they will find associations only when they are really 
there.

Second, a study might mistakenly conclude from a sample that there is no 
association between two variables (e.g., screen time and physical activity) when 
there really is an association in the full population. Careful researchers try to 
minimize the chances of making this kind of mistake, too; it is known as a 
“miss,” or Type II error. Obviously, they want to reduce the chances that they will 
miss associations that are really there. 

As you might imagine, evaluating statistical validity can be complicated. Full 
training in how to assess statistical validity requires a separate,  semester-long 
statistics class. This book introduces you to the basics. We will focus mainly on 
asking about statistical significance and the strength of an effect. 

In sum, when you come across an association claim, you should ask about 
three validities: construct, external, and statistical. You can ask how well the 

For more about 
association strength 
and statistical 
significance, see 
Chapter 8, pp. 206–207 
and pp. 214–217.

For more on Type I 
and Type II errors, 
see Statistics Review: 
Inferential Statistics, 
pp. 468–474. 
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two variables were measured (construct validity). You can ask whether you can 
generalize the result to a population (external validity). And you can ask about 
whether the researchers might have made any statistical conclusion errors, as 
well as evaluating the strength and significance of the association (statistical 
validity). 

Table 3.5 gives an overview of the three claims, four validities framework. 
Before reading about how to interrogate causal claims, use the table to review 
what we’ve covered so far.

Table 3.5  Interrogating the Three Types of Claims Using the Four big Validities

 Frequency claims Association claims Causal claims 
Type of (“Nearly 60% of teens (“Shy people are better at (“Music lessons 
Validity text while driving”) reading facial expressions”) enhance IQ”)

Construct How well has the researcher How well has the researcher How well has the researcher  
validity measured the variable  measured each of the two  measured or manipulated the 
 in question?  variables in the association?  variables in the study?

statistical What is the margin of What is the effect size? How strong  What is the effect size? Is there  
validity error of the estimate?  is the association? Is the association  a difference between groups,  
  statistically significant? If the study and how large is it? Is the  
  finds a relationship, what is the difference statistically  
  probability the researcher’s significant? 
  conclusion is a false positive? If the   
  study finds no relationship, what  
  is the probability the researcher is   
  missing a true relationship?

internal Frequency claims are usually People who make association claims  Was the study an experiment? 
validity not asserting causality, so are not asserting causality, so internal Does the study achieve 
 internal validity is not relevant. validity is not relevant to interrogate.  temporal precedence? Does 
  A researcher should avoid making the study control for alternative 
  a causal claim from a simple  explanations by randomly 
  association, however (see Chapter 8). assigning participants to 
   groups? Does the study avoid 
   several internal validity threats 
   (see Chapters 10 and 11)?

external To what populations, settings,  To what populations, settings, and To what populations, settings,  
validity and times can we generalize times can we generalize this  and times can we generalize  
 this estimate? How association claim? How representative this causal claim? How 
 representative is the sample— is the sample? To what other  representative is the sample?   
 was it a random sample?  problems might the association How representative are the  
  be generalized? manipulations and measures?

 Interrogating the Three Claims Using the Four Big Validities  71
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Interrogating Causal Claims
An association claim says that two variables are related, but a causal claim goes 
beyond, saying that one variable causes the other. Instead of using such verb 
phrases as is associated with, is related to, and is linked to, causal claims use direction-
al verbs such as affects, leads to, or reduces. When you interrogate such a claim, your 
first step will be to ensure that it is backed up by research that fulfills the three 
criteria for causation: covariance, temporal precedence, and internal validity.

Three Criteria for Causation

Of course, one variable usually cannot be said to cause another variable unless 
the two are related. Covariance is the first criterion a study must satisfy in order 
to establish a causal claim. But to justify using a causal verb, the data must do 
more than just show that two variables are associated. A study must satisfy two 
additional criteria to justify the use of causal language: temporal precedence and 
internal validity (Table 3.6).

To say that one variable has temporal precedence means that it comes first 
in time, before the other variable. To make the claim “Music lessons enhance 
IQ,” a study must show that the music lessons came first and the gains in IQ 
came later. Although this statement might seem obvious, it is not always so. In 
a simple association, it might be the case that music lessons made the children 
smart, but it is also possible that children who start out smart are more likely to 
want to take music lessons. It is not always clear which one came first. Similarly, 
to make the claim “Family meals curb teen eating disorders,” the study needs to 
show that family meals came first and the drop in eating disorders came later. 

Another criterion, called internal validity, or the third-variable criterion, means 
that a study should be able to eliminate alternative explanations for the asso-
ciation. For example, to claim that “Music lessons enhance IQ” is to claim that 
the music lessons cause the increase in IQ. But an alternative explanation could 
be that certain kinds of parents  might both encourage academic achievement 
(leading to higher IQ scores) and encourage their kids to take music lessons . In 
other words, there could be an internal validity problem: It is a certain type of 
parent, not the music lessons, that causes these children to score higher on IQ 

Table 3.6  Three Criteria for establishing Causation between  
Variable a and Variable b

Criterion Definition

Covariance As A changes, B changes; e.g., high levels of A go with high levels of B,  
 and low levels of A go with low levels of B.

Temporal precedence A comes first in time, before B. 

Internal validity There are no possible alternative explanations for the change in B;  
 A is the only thing that changed.
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tests. In Chapter 2 you read about confounds in personal experience. Such con-
founds are also examples of internal validity problems.

Experiments Can Support Causal Claims

What kind of study can satisfy all three criteria for causal claims? Usually, to 
support a causal claim, researchers must conduct a well-designed experiment, in 
which one variable is manipulated and the other is measured.

Experiments are considered the gold standard of psychological research be-
cause of their potential to support causal claims. In daily life, people tend to use 
the word experiment rather loosely, to refer to any trial of something to see what 
happens (“Let’s experiment and try making the popcorn with olive oil instead”). 
In psychology, an experiment is more than just “a study.” When psychologists 
conduct an experiment, they manipulate the variable they think is the cause and 
measure the variable they think is the effect. In the context of an experiment, the 
manipulated variable is called the independent variable, and the measured vari-
able is called the dependent variable. For example, to see whether music lessons 
enhance IQ, the researchers in that study had to manipulate the music lessons 
variable and measure the IQ variable.

Remember: To manipulate a variable means to assign participants to be at one 
level or the other. In the music example, the researchers might assign some chil-
dren to take music lessons, some children to take another kind of lesson, and a 
third group to take no lessons. In an actual study that tested this claim in Toronto, 
Canada, researcher Glen Schellenberg (2004) manipulated the music lesson variable 
by assigning some children to take music lessons (either keyboard lessons or voice 
lessons), other children to take drama 
lessons, and still others to take no les-
sons. After several months of lessons, he 
measured the IQs of all the children. At 
the conclusion of his study, Schellenberg 
found that the children who took key-
board and voice lessons gained an aver-
age of 3.7 IQ points more than the chil-
dren who took drama lessons or no les-
sons (Figure 3.4). This was a statistically 
significant gain. Thus, he established the 
first part of a causal claim: covariance.

Temporal Precedence and Internal 
Validity. Why does the process of ma-
nipulating one variable and measuring 
the other help scientists make causal 
claims? For one thing, manipulating 
the causal variable ensures that it comes 
first. By showing that the music lessons 
came before the increase in IQ, Schellen-
berg ensured temporal precedence in his 
study.

FIGURE 3.4 Interrogating a causal claim. What key features 
of Schellenberg’s study of music lessons and IQ made it  possible 
for him to claim that music lessons increase  children’s IQ? (Source: 
Schellenberg, 2004.)

Fig. 1.  Mean increase in full-scale IQ (Wechsler Intelligence Scale for 
Children–Third Edition) for each group of 6-year-olds who completed 
the study. Error bars show standard errors.

StRaIGht
from the 
SoURcE
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In addition, when researchers manipulate a variable, they have the potential 
to control for alternative explanations; that is, they can ensure internal valid-
ity. For example, when Schellenberg was investigating whether music lessons 
could enhance IQ, he did not want the children in the music lessons groups 
to have more involved parents than those in the drama lessons group or the 
no lessons group, because then the involvement of parents would have been a 
plausible alternative explanation for why the music lessons enhanced IQ. He 
did not want the children in the music lessons groups to come from a different 
school district than those in the drama lessons group or the no lessons group, 
because then the schools’ curricula or teacher quality might have been alterna-
tive explanations. Instead, Schellenberg used a technique called random assign-
ment to ensure that the children in the four groups were as similar as possible. 
He used a method such as rolling a die to decide whether each child in his study 
would take keyboard lessons, voice lessons, drama lessons, or no lessons. Only 
by randomly assigning children to one of the groups could Schellenberg ensure 
that the children who took music lessons were as similar as possible, in every 
other way, to those who took drama lessons or no lessons. Random assignment 
increased internal validity by allowing Schellenberg to control for potential al-
ternative explanations.

Because Schellenberg’s experiment met all three criteria of causation— 
covariance, temporal precedence, and internal validity—he was justified in mak-
ing a causal claim from his data. His study found that music lessons really do 
enhance—that is, cause an increase in—IQ.

When Causal Claims Are a Mistake

Let’s use two other causal claims to illustrate how to interrogate causal claims by 
writers and journalists.

Do Family Meals Really Curb Eating Disorders? To interrogate the causal 
claim “Family meals curb teen eating disorders,” we start by asking about covari-
ance in the study behind this claim. Is there an association between family meals 
and eating disorders? Yes: The news report says that 26% of girls who ate with 
their families fewer than five times a week had eating-disordered behavior (e.g., 
the use of laxatives or diuretics, or self-induced vomiting), whereas only 17% of 
girls who ate with their families five or more times a week engaged in eating- 
disordered behavior. The two variables are associated. What about temporal pre-
cedence? Did the researchers make sure that family meals had increased before 
the eating disorders decreased? The best way to ensure temporal precedence is 
to assign some families to have more meals together than others. Sure, families 
who eat more meals together may have fewer daughters with disordered eating 
behavior, but the temporal precedence simply is not clear from this association. 
Indeed, one of the symptoms of an eating disorder is embarrassment about eat-
ing in front of others, so perhaps the eating disorder came first and the reduc-
tion in family meals came second. Daughters with eating disorders may simply 
find excuses to avoid eating with their families.

For more on how 
random assignment 
helps ensure that 
experimental groups 
are similar, see  
Chapter 10,  
pp. 282–283.
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Internal validity is a problem here, too. Without an experiment, we cannot 
rule out a wide variety of alternative, third-variable explanations. Perhaps girls 
from single-parent families are both less likely to eat with their families and to 
be vulnerable to eating disorders, whereas girls who live with both parents are 
not. Perhaps high-achieving girls are too busy to eat with their families and are 
also more susceptible to disordered dieting behavior. These are only two of many 
possible alternative explanations. Only a well-run experiment could have con-
trolled for these internal validity problems (the alternative explanations), using 
random assignment to ensure that the girls who had frequent family dinners 
and those who had less-frequent family dinners were identical in all other ways: 
high versus low scholastic achievement, single-parent versus two-parent house-
holds, and so on. However, it would be impractical and probably unethical to 
do an experiment like this. Although the study’s authors reported the findings 
appropriately, the journalist jumped to a causal conclusion by saying that fam-
ily dinners curb eating disorders. The journalist should probably just have said, 
“Family dinners are linked to eating disorders.” 

Do Early Language Skills Reduce Preschool Tantrums? Another example 
of a dubious causal claim is this headline, which uses the strong causal verb 
“reduce”: “Early language skills reduce preschool tantrums, study finds.” In the 
story, the journalist reported on a study that measured two variables in a set 
of children—one variable was language skills and the other was ability to cope 
with frustration. In a study that followed the kids for a few years, the research-
ers measured their language skills as toddlers, and measured frustration in the 
same kids later, when they were 4 years old. The researchers tested the 4-year-
old children’s ability to cope with frustration by having them wait for 8 min-
utes before they could open an exciting gift. The researchers found that the kids 
who had had more advanced language skills as toddlers were better able to wait 
patiently at age 4. 

Let’s see if this study’s design is adequate to support the journalist’s 
 conclusion—that language skills cause fewer tantrums. The study certainly does 
have covariance; good language skills go with reduced anger during the waiting 
task. It also has temporal precedence. The language skills were measured when 
they were only 18 months old, and the waiting task was conducted later, when 
the same kids were 4. So we know that the language variable came first in time. 
However, this study did not rule out possible alternative explanations (internal 
validity), because it was not an experiment. Several possible outside variables 
could potentially correlate with both language skill and the ability to wait for a 
gift. One might be that children who have better social skills (perhaps they are 
high on social intelligence) can develop language skills early and also are able 
to wait longer. Another might be that the children who have been to preschool 
develop both language skill and the ability to be patient. 

An experiment would have had the potential to rule out such alternative ex-
planations. In this particular example, though, it may be difficult to conduct an 
experiment. A researcher cannot randomly assign children to have good or poor 
language skills as toddlers (though they may attempt to improve the skills of 
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one group of toddlers through a training program). 
Because the research he was reporting on was not 
enough to support a causal claim, the journalist 
should have simply written an association headline: 
“Early language skills predict better ability to control 
anger” (Figure 3.5).

Other Validities to Interrogate in Causal Claims

A study can support a causal claim only if the 
research behind it shows covariance, and only if 
the variables were studied in a way that ensures 
both temporal precedence and internal validity. 
Therefore, internal validity is only important for 
interrogating a causal claim. In addition, it is one 
of the most important validities to evaluate for 
causal claims. Besides internal validity, the other 
three validities discussed in this chapter—construct 
validity, statistical validity, and, to a lesser extent, 
external validity—should be interrogated, too.

Construct Validity of Causal Claims. Take the 
headline, “Music lessons  enhance IQ.” First, we 
could ask about the construct validity of the mea-
sured variable in this study. How well was IQ mea-
sured? Was an established IQ test administered by 
trained testers? Then we would need to interrogate 
the construct validity of the manipulated variable, 

too. In operationalizing manipulated variables, researchers need to create a spe-
cific task or situation that will represent each level of the variable. In the cur-
rent example, how well did the researchers manipulate music lessons? Did stu-
dents take private lessons for several weeks or have a single group lesson, for  
example?

External Validity of Causal Claims. We could ask, as well, about external valid-
ity. If the study used children in Toronto, Canada, as participants, do the results 
generalize to Japanese children? Do the results generalize to rural Canadian chil-
dren? If Japanese students or rural students take music lessons, will their IQs go 
up, too? What about generalization to other settings? Could the results gener-
alize to other music lessons? Would flute lessons and violin lessons also work? 
In Chapters 10 and 14, you will learn more about how to evaluate the external 
validity of experiments and other studies.

Statistical Validity of Causal Claims. We can also interrogate statistical va-
lidity. To start, we would want to ask: How strong is the relationship between 

For more on how 
researchers use data 
to check the construct 
validity of their 
manipulations,  
see Chapter 10, 
pp. 295–298.

FIGURe 3.5 support for a causal claim? Without 
conducting an experiment, we cannot support 
the causal claim that early language skills reduce 
tantrums.
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music lessons and IQ? In the study in question, the students who were as-
signed to take music lessons gained 7 points in IQ, whereas students who did 
not gained an average of 4.3 points in IQ—a net gain of about 3.7 IQ points. 
Is this a large gain? (In this case, the difference between these two groups is 
about 0.35 of a standard deviation, which is considered a moderate difference 
between the two groups.) Next, asking whether the difference between the les-
sons groups was statistically significant helps ensure that the covariance cri-
terion was met; it helps us be more sure that the difference is not just due to 
a chance difference in this sample alone. Finally, as we did with association 
claims, we could ask how well the design of the study allowed the  researchers 
to minimize the probability of making the relevant conclusion mistake—a 
false positive (concluding that music raises IQ when it really does not). You 
will learn more about interrogating the statistical validity of causal claims in  
Chapter 10.

Prioritizing Validities 
Which of the four validities is the most important? It depends. Although the va-
lidities are all important, no study can be perfect. In fact, when researchers plan 
studies to test hypotheses and support claims, they usually find it impossible to 
conduct a study that satisfies all four validities at once. Indeed, depending on 
their goals, sometimes researchers do not even try to satisfy some of them. Why 
is that okay? Researchers decide what their priorities are—and so will you, when 
you participate in producing your own research.

External validity, for instance, is not always possible to achieve—and sometimes 
it may not even be relevant. As you will learn in Chapter 7, to be able to generalize 
results from a sample to a wide population requires a representative sample from 
that population. Consider the study by Schellenberg (2004) on music lessons and 
IQ. Because he was planning to test a causal claim, he wanted to emphasize inter-
nal validity, so he focused on making his different groups—music lessons, drama 
lessons, or no lessons—absolutely equivalent. His focus was on internal validity, so 
he was not prioritizing external validity. He did not try to sample children from all 
over Canada. However, Schellenberg’s study is still important and interesting be-
cause it used an internally valid experimental method—even though it did not have 
perfect external validity. Furthermore, even though he used a sample of children 
from Toronto, Canada, there may be no theoretical reason to assume that music 
lessons would not improve the IQ’s of rural children, too. Future research could 
confirm that music works in other kinds of children too, but there is no obvious 
reason to expect otherwise. 

In contrast, if some researchers were conducting a telephone survey and 
did want to generalize its results to the entire Canadian population—to maxi-
mize external validity—they would have to randomly select Canadians from all 
ten provinces. One way the researchers might do so would be to use a random- 
digit telephone dialing system to call people in their homes, but this technology 

For more on 
determining the 
strength of a 
relationship between 
variables, see Statistics 
Review: Descriptive 
Statistics, pp. 452–456.
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is expensive. When researchers do use formal, randomly sampled polls, they often 
have to pay the polling company a fee to administer each question. Therefore, 
a researcher who wants to evaluate, say, the depression levels in a large popula-
tion may be forced by economics to use a simple one- or two-question measure 
of depression. Often, a 2-item measure of depression is not as good as a 15-item 
measure, but the longer measure would cost more money. In this example, the 
researcher might sacrifice some construct validity in order to achieve external 
validity.

You will learn more about these priorities in Chapter 14. The point, for now, 
is simply that in the course of planning and conducting a study, scientists weigh 
the pros and cons of research choices and decide which validities are most im-
portant. When you read about a study, you should not necessarily conclude that 
the study is faulty just because it did not meet one of the validities.

 1.  Which of the four big validities should you apply to a frequency claim? An 
 association claim? A causal claim?

 2.  What question(s) would you ask to interrogate a study’s construct validity?
 3.  In your own words, describe at least three things that statistical validity  

addresses.
 4.  Define external validity, using the term generalize in your definition. 
 5.  What is internal validity? Why is it mostly relevant for causal claims?
 6.  Why don’t researchers usually aim to achieve all four of the big validities at once? 

CheCk YOur understanding

1. See pp. 67–68, pp. 68–71, and pp. 76–77. 2. See p. 67. 3. See pp. 70–71.  
4. See p. 67 and Table 3.4. 5. See p. 72. 6. See pp. 77–78.

Review: Four Validities,  
Four Aspects of Quality
As a review, let’s apply the four validities discussed in this chapter to an-
other headline from a popular news source: “Whiff of rosemary gives your 
brain a boost.” The journalist’s story appeared in NBCNEWS.com, and the 
original research was published in the scientific journal, Therapeutic Advances 
in Psychopharmacology. Should we consider this a well-designed study? How 
well does it hold up on each of the four validities? At this stage in the 
course, your focus should be on asking the right questions for each validity  
(e.g., Figure 3.6). In later chapters, you will also learn how to evaluate the answers 
to those questions.
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FIGURe 3.6 evaluating the external validity of a study. Can the results of the study, 
which used manufactured rosemary oil, be generalized to other settings, such as  
smelling a (A) real rosemary plant or (B) rosemary bread? 

Table 3.7 shows how you might work through this example, asking questions 
about each validity. The table also includes what kinds of answers are provided 
by the journalist’s story. If you read the original article in the scientific journal, 
you would get even more detailed answers to your four validity questions. These 
answers are provided in Table 3.7, too. Don’t worry if you are confused by certain 
passages or unfamiliar terms. You can always look up definitions of new terms, 
and as you progress in this course, you’ll get better at reading journal articles in 
general. 

What might you conclude from the “whiff of rosemary” study? As the table 
explains, the study appears to have strong construct validity. And, as needed 
to support a causal claim, the study really was an experiment with apparently 
strong internal validity. Although the study did not appear to use a generaliz-
able sample of participants, researchers usually do not prioritize that in an ex-
periment. Indeed, when it comes to external validity, there seems to be no strong 
reason to suspect that the cognitive skills of these 20 volunteers would respond 
in some special way to the rosemary odor, compared to a more representative 
sample of people. 

Indeed, each validity addresses a different aspect of a study: The  evidence it 
 provides for a causal statement, the measurements used, the study’s  generalizability, 
and the statistical accuracy of its conclusions. Asking questions about each validity 
in turn is a good way to make sure you have considered all the important aspects of 
the study’s quality.

 Review: Four Validities, Four Aspects of Quality  79

For more on external 
validity, see Chapter 8, 
pp. 226–230; Chapter 
10, pp. 298–300;  
and Chapter 14,  
pp. 424–437.

a b
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Table 3.7 applying the Four Validities to a Journalist’s or Researcher’s Claim

Journalist’s headline: Whiff of Rosemary Gives Your Brain a Boost

type of claim: Causal claim (to “give a boost” is a causal verb phrase)

Validities to interrogate: All four, with less priority to external validity

Type of Information from the Information from the journal article in 
Validity journalist (NBC News)  Therapeutic Advances in Psychopharmacology

Construct how well did the researchers manipulate “whiff of rosemary”?
validity The journalist reports that “a cohort  The empirical journal article reports that participants 
 of 20 subjects were exposed to   were exposed to the Tisserand brand of rosemary essential 
 varying levels of the aroma.”   oil by sitting in a cubicle with it for 4, 6, 8, or 10 minutes. 
    This appears to be a straightforward manipulation of  
    exposure to rosemary.

 how well did they measure “brain boost”?

 The journalist reports that the  The journal article describes three tasks, all of which seem 
 participants were given a “battery  to be tests of cognitive attention. For example, participants   
 of cognitive tests and mood” were shown a computerized stream of digits and were  
 assessments. asked to press the space bar when they detected sequences  
  of three consecutive odd or even numbers. This appears 
  to be a reasonable measure of cognitive attention.

Statistical how large was the difference in cognitive performance between the different    
validity  rosemary groups?

 Was the difference in cognitive performance between the different rosemary groups  
 statistically significant?

 The journalist does not mention how  The journal article reports that the more of the 
 far apart the cognitive scores were.  chemical 1.8 cineole was in each participant’s blood 
 The journalist does not mention  (1.8 cineole is increased by rosemary oil), the better they 
 whether the difference was   did at the three cognitive tasks. The effect was large and 
 statistically significant.  statistically significant. 

Internal Was it an experiment? 
validity Since the journalist reports that the  The journal article reports that participants were randomly 
 participants were exposed to different  assigned to the different lengths of exposure to essential oil, 
 amounts of the aroma and then given  making this an experiment. 
 a battery of cognitive tests, you can  
 assume that aroma was manipulated,  
 so this was an experiment. 
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Type of Information from the Information from the journal article in 
Validity journalist (NBC News)  Therapeutic Advances in Psychopharmacology

 Can they support temporal precedence and internal validity? 

 Temporal precedence: Since the rosemary  
 aroma came first, and then the cognitive   
 tests, the study did have temporal   
 precedence. 

 Internal validity: Because this was an  The journal article asserts that the groups were exactly the 
 experiment, you can be reasonably sure  same on all variables except the amount of the aroma;  
 that the groups differed only on the  there were no confounds (e.g., the different amounts of 
 amount of rosemary aroma they were  aroma were not confounded with time of day). Therefore,  
 exposed to. internal validity appears acceptable.

External Can you generalize from the 20 people in this sample to other kinds of people?  
validity The journalist does not indicate if the  The journal article reports that the 20 participants were 
 20 people in this study were a  healthy volunteers. They were not a random sample 
 representative sample or not. They  of a population; however, when researchers conduct 
 probably were not randomly selected;  experiments to support causal claims, their priority is 
 however, when researchers conduct  usually internal validity, not external validity.  
 experiments to support causal claims,  
 their priority is usually internal validity,  
 not external validity.  

 Can you generalize from the aromas used in this study to other settings? 

 The subjects in this study smelled rosemary from essential oil. Does this  
 exposure to rosemary generalize to smelling it from an actual rosemary  
 plant? Would it generalize to smelling other sources of rosemary, such as  
 rosemary baked into bread or into a pizza? 
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Summary
Interrogating the Three Claims Using the  
Four Big Validities

 ■ To interrogate a frequency claim, ask questions 
about the study’s construct validity (the quality 
of the measurements), external validity (its gen-
eralizability to a larger population), and statisti-
cal validity (the degree of error in the percentage 
estimate).

 ■ To interrogate an association claim, ask about 
its construct and external validity and also its 
statistical validity. Statistical validity addresses 
the strength of a research finding, and whether 
or not a finding is statistically significant. It also 
is the degree to which a study can minimize the 
probability of making a false positive conclu-
sion or of missing a true effect. 

 ■ To interrogate a causal claim, ask whether the 
study conducted was an experiment, which is 
the only way to establish internal validity and 
temporal precedence. If it was an experiment, 
further assess internal validity by asking wheth-
er the study was designed with any confounds, 
and whether the researchers used random 
assignment for making participant groups. 
You can also ask about the study’s construct, 
external, and conclusion validity.

 ■ Because researchers cannot usually achieve all 
four validities at once in an experiment, they 
prioritize the validities. This situation is most 
common when researchers who want to make a 
causal claim emphasize internal validity: Their 
interest in making a causal statement means that 
they may sacrifice internal validity for some loss 
of external validity.

Chapter reVieW

 ■ The three claims, four validities framework, 
providing the structure for the content of this 
textbook, enables you to systematically evalu-
ate any study you read, in a journal article or 
a popular press story. It can also guide you in 
making choices for research you might conduct 
yourself. 

Variables
 ■ Variables, concepts of interest that vary, form the 

core of psychological research. A variable has at 
least two levels. 

 ■ Variables can be measured or manipulated. 
 ■ Variables in a study can be described in two 

ways: as conceptual variables (as elements of 
a theory) and as operational definitions (as 
specific measures or manipulations in order to 
study them).

Three Claims
 ■ As a consumer of information, you will need to 

identify three types of claims that researchers, 
journalists, and other writers make: frequency, 
association, and causal claims. 

 ■ Frequency claims make arguments about the 
level of a single, measured variable in a group of 
people. 

 ■ Association claims argue that two measured 
variables are related to each other. An association 
can be positive, negative, or zero. When you know 
how two variables are associated, you can use one 
to predict the other.

 ■ Causal claims state that one variable is respon-
sible for changes in the other variable. To support 
a causal claim, a study must meet three criteria— 
covariance, temporal precedence, and internal 
validity—which is accomplished by  
experimentation. 
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variable, p. 56
level, p. 56
constant, p. 56
measured variable, p. 56
manipulated variable, p. 57
conceptual variable, p. 57
construct, p. 57
conceptual definition, p. 57
operational definition, p. 57
operational variable, p. 57
operationalize, p. 57
claim, p. 60

frequency claim, p. 60
association claim, p. 61
correlate, p. 61
positive association, p. 62
scatterplot, p. 62
negative association, p. 62
zero association, p. 62
causal claim, p. 64
validity, p. 66
construct validity, p. 67
generalizability, p. 67
external validity, p. 67

statistical validity, p. 68
margin of error estimate, p. 68
correlational study, p. 68
Type I error, p. 70
Type II error, p. 70
covariance, p. 72
temporal precedence, p. 72
internal validity, p. 72
experiment, p. 73
independent variable, p. 73
dependent variable, p. 73
random assignment, p. 74

Key Terms

To see samples of chapter concepts in the popular press, visit 
www.everydayresearchmethods.com and click the box for Chapter 3.

 1.  Which of the following variables is manipulated, 
rather than measured?
a. Number of pairs of shoes owned, in pairs.
b. A person’s height, in cm. 
c.  Amount of aspirin a researcher gives a person 

to take, either 325 mg or 500 mg. 
d.  Degree of happiness, rated on a scale from 1 

to 10.

 2.  Which of the following headlines is an associa-
tion claim?
a.  Chewing gum can improve your mood and 

focus. 
b.  Want to cheer up? Cheer harder. Hard-core 

sports fans show less depression. 
c.  Swine flu shot tied to narcolepsy, study finds. 
d.  Eating kiwis may help you fall asleep. 

 3.  Which of the following headlines is a frequency 
claim? 
a.  Obese kids less sensitive to tastes.
b.  Exercise: 45% of you shake your booty in 

Zumba. 

c.  Feeling fat? Maybe Facebook is to blame.
d.  Daycare and behavior problems are not 

linked.

 4.  Which of the following headlines is a causal 
claim?
a.  Holding a gun may make you think others 

are, too. 
b.  Younger people can’t read emotions on 

wrinkled faces.
c.   Strange but true: Babies born in the autumn 

are more likely to live to 100. 
d.  Check the baby! Many new moms show signs 

of OCD.

 5.  Which validity would you be interrogating by 
asking: How well did the researchers measure 
sensitivity to tastes in this study? 
a. Construct validity
b. Statistical validity
c. External validity
d. Internal validity

Review Questions

 Review Questions 83
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Learning Actively
 1.  For each boldfaced variable below, indicate the 

variable’s levels, whether the variable is measured 
or manipulated, and how you might describe the 
variable conceptually and operationally. 

Variable in context
Conceptual 

variable

Levels  
of this 

variable
Measured or 
manipulated

Operational 
definition 

A questionnaire study asks for various demographic 
information, including participants’ gender.

Participant’s 
gender

Male 
Female

Measured Asking participants 
to circle “male” or 
“female” on a form

A questionnaire study asks about self-esteem, 
 measured on a 10-item Rosenberg self-esteem scale.

A study of readability gives people a passage of text. 
The passage to be read is printed in one of three  
colors (black, red, or blue).

A study of school achievement requests each 
 participant to report his or her SAT score, as a measure 
of college readiness.

A researcher studying self-control and blood glucose 
levels asks participants to come to an experiment at 
1:00 p.m. Some of them are told not to eat anything 
before the experiment; others are told to eat lunch 
before arriving.

A professor who wants to know more about study 
habits among his students asks students to report the 
number of minutes they studied for the midterm exam.

In a study on self-esteem’s association with self-
control, the researchers give a group of students a 
self-esteem inventory. Then they invite participants 
who score in the top 10% and the bottom 10% of the 
self-esteem scale to participate in the next step.

 6.  Which validity would you be interrogating by 
asking: How did the researchers get their sample 
of people for this survey? 
a. Construct validity
b. Statistical validity
c. External validity
d. Internal validity

 7.  In most experiments, trade-offs are made between 
validities because it is not possible to achieve all four 
at once. What is the most common trade-off?
a. Internal and external validity
b. Construct and statistical validity
c. Statistical and internal validity
d. External and statistical validity
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 2.  Imagine you encounter each of the  following 
headlines. First, classify each headline as a 
frequency, association, or causal claim. Second, 
what questions would you ask if you wanted to 
understand more about the quality of the study 
behind the headline? For each of your questions, 
indicate which of the four validities your ques-
tion is addressing. Follow the model in Table 3.7.
a.  Chewing gum can improve your mood and 

focus. 
b. Obese kids less sensitive to tastes. 
c. 45% of you shake your booty to Zumba.

 3.  Imagine you wanted to test the causal claim 
that “chewing gum can improve your mood and 
focus.” How could you design an experiment to 
test this claim? What would the variables be? 
Would each be manipulated or measured? What 
results would you expect? Sketch a graph of the 
outcomes you would predict. Would your experi-
ment fulfill the three criteria for supporting a 
causal statement?
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