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Introduction: Objectives of
Psychological Research and Their
Relations to Research Methods

This is the second edition of APA Handbook of Research Methods in Psychology. It is
the first handbook in the APA series to undergo revision. This seems only appropriate
given the handbook’s broad overview of research methods used throughout scientific
psychology. Not surprisingly, research methods have evolved over the past 10 years
since the first edition, and there was much new material to cover. Of 103 chapters in
the revised handbook, 27 cover new topics or revisit topics but have been rewritten,
75 have undergone revision, many extensively, some with smaller changes and updated
references. One chapter has been reprinted.

METHODS OF KNOWING

The American philosopher Charles Peirce (1839-1914) claimed that we use five different
ways to decide what we believe is true about our world (Feibleman, 1969). First, we believe
some things are true because authorities we trust tell us so. Sometimes, we know these
authorities personally, such as our parents and teachers. Sometimes, they are very distant
from us, such as the writers of ancient religious texts. Other times, authorities are less
far removed but still not personally known, for example, the authors in a handbook

on research methods.

Second, we know things are true because we have heard them repeated many times.
Peirce called this the method of tenacity, or the a priori method. Here, something is
believed because it has always been believed (longevity) or because we have heard
it repeated many times. We could include in this method the commonsense adages
with which we are all familiar, such as “birds of a feather flock together” or “a stitch
in time saves nine.”

Third, we observe or experience things ourselves and our senses tell us they are true.
The sun warms things up, for example.

Fourth, we know that some things are true because they can be logically derived;
they are the product of rational analysis. Without getting into the formalities of logical

My sincere thanks go to the five associate editors of this handbook, Marc N. Coutanche, Linda M. McMullen, A. T. Panter,
David Rindskopf, and Kenneth J. Sher. The latter three also served as editors on the first edition. They deserve equal
billing with me as editors. They also provided feedback on this introduction, although any mistakes remain my doing.

A special note of thanks goes to Kristen Knight, APA project editor, for her diligence and organizational efforts.
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deduction, if a premise known to be true tells us that “all males have an Adam’s apple,”
and we observe a men’s intercollegiate fencing match, then logic dictates we believe that
these fencers have Adam’s apples under their masks.

The problem with each of these first four methods of knowing is that they are
fallible. Two trusted authorities can disagree, suggesting that one (at least) must be wrong.
Tenacious beliefs can lead us astray because conditions change over time, or what seems
like common sense is not so sensible after all (remember, in addition to birds of a feather
flocking together “opposites attract,” and although a stitch in time may be frugal,
“haste makes waste”). Our senses can deceive us, for example, through the application
of different frames of reference, as demonstrated by optical illusions. Are the soccer
balls in Figure 1 the same size?

Finally, a logical deduction is based on the validity of the premises, which may be
wrong. Or, the logic itself may be faulty even though the premises are true, as when
we affirm the consequent (“All male fencers have an Adam’s apple,” and “Spencer has
an Adam’s apple”; therefore, “Spencer is a fencer”).

Peirce’s final method of knowing was the scientific method. We can think of the
scientific method as a combination of observation and rational analysis, or observation
using a set of logical rules that should lead to veridical conclusions about the world.
Peirce expected the scientific method to lead to knowledge that was exactly the same for
every person, uninfluenced by idiosyncratic frames of reference. He held out the hope
for truly objective knowledge.

FIGURE 1. Optical illusion involving two balls of the
same size. From “The Representation of Perceived Angular
Size in Human Primary Visual Cortex,” by S. O. Murray,
H. Boyaci, and D. Kersten, 2006, Nature Neuroscience 9,
pp- 429-434 (https://doi.org/10.1038/nn1641). Copyright
2006 by Springer Nature. Adapted with permission.
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THE FLAWED BUT SELF-CRITICAL NATURE OF SCIENTIFIC
INVESTIGATION

Peirce’s grand vision for science, especially when applied to the social and behavioral
sciences, is viewed by many in the 21st century as naive, at best. Vigorous debate prevails
about whether knowledge is ever attainable without being infused with the theory of
the observer (Godfrey-Smith, 2021; Kuhn, 1996). And studies that turn the methods
of science on itself (the sociology of science) suggest that even when the search for
objective knowledge is a desirable (and an obtainable) goal, the scientific process,

in practice, is still replete with appeals to authority, idiosyncratic observation, and failures
of rationality (Merton, 1957, 1979).

Perhaps it is best, then, to thank Peirce for having pointed out potential flaws in the
ways that we acquire knowledge. And, although his belief in the existence of objective
truth is open to debate, he argued that the application of rationally derived rules to
observation was a self-correcting system. Over time, he asserted, by putting the claims
of our authorities, observations, tenacious beliefs, and logical deductions to repeated
empirical testing (with further observation and rational analysis), our erroneous beliefs
would be replaced by truer ones.

The view of rational analysis as self-correcting captures only a secondary characteristic
of the scientific method, in the case of social science, the scientific study of thought,
feeling, and behavior. At the heart of the scientific ethos is the notion of critical analysis.
That is, a scientific posture requires that we be skeptical of any truth claim, no matter
from where it comes, even from science itself. Scientists test ideas in multiple ways
from multiple perspectives with the failure to disprove after rigorous testing as the goal
of their efforts.

Let’s use Figure 1 to construct an example. In an ideal world, a scientist says,

My observation suggests that the upper ball is larger than the lower ball. Now,
let’s try to prove that my observation is wrong.! As a public demonstration,

I will use my thumb and forefinger to measure the diameter of the lower ball,
then, holding my hand steady, I will move my measurement to the upper ball.

The measurement would suggest that the balls were roughly equal in diameter.
Another scientist might then point out that my thumb and forefinger could not be held
perfectly steady and suggest a ruler be used. The ruler would still suggest that the balls
were equal in diameter. The process might continue with progressively more precise
and careful measurement. Eventually, the observing scientists would come to agree that
the hypothesis that the balls were the same size could not be rejected, or that evidence
they were different sizes had failed repeated tests.

Next, the scientists would turn their attention to discovering why their eyes had
deceived them. Then, as plausible evidence accumulated about why the reliance
on simple observation was flawed (perhaps gathered by conducting experiments
that manipulate the angle of the converging walls or the shadows in Figure 1),
confidence in the conclusion about the state of nature, or the laws of visual perception,
will grow.

To be more precise, in the tradition of null hypothesis testing the scientist might say, “I propose an alternative to the
hypothesis that the two balls have equal diameter. I propose that the upper ball is larger. Now, let’s try to reject the equal
diameter hypothesis.”
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A self-critical posture requires that truth claims never be believed with absolute
certainty, only with greater or lesser certainty. This is what is most unique and, I think,
exciting about the scientific posture. It is also one tenet that binds the chapters in this
handbook. All of the chapter authors would agree that psychological scientists must
take a critical stance toward what they call “knowledge.”

SCIENCE AND DEMOCRACY

There is much to admire in this self-critical stance to knowledge acquisition. Importantly,
in the 10 years since the first edition of this handbook, the need for critical thinking
has mushroomed into a serious societal concern. Polarized thinking that is immune to
evidence has driven deep divides in the body politic (Rutjens et al., 2018). While the
self-critical methods outlined herein are essential to the solution of so many social
problems, science itself is under attack and needs defense.

Timothy Ferris (2010) claimed that science is inherently antiauthoritarian because of
its skeptical stance. In fact, he claimed that science and liberal democracy, that is, a social
system that values human rights and freedom of action, go hand in hand. One cannot
flourish without the other. Ferris wrote,

The very process of doing first-rate science—of making important discoveries
rather than merely refining old ideas—depends on unfamiliar and unpopular
ideas being freely promulgated, discussed, and in some instances accepted.
The fact that millions of people today are open to new ideas and skeptical
about political and intellectual authority is largely due to the rise of science.
(p. 4

So, I would add another attribute shared by the authors of chapters in this handbook:
open-mindedness. At the same time scientists accept no truth claim uncritically they
also turn no idea away prima facie, on its first appearance.

Maintaining this posture of “open-minded skepticism” is no easy task. Finding the
proper balance between foregoing prejudgment and embracing doubt, while holding in
abeyance our only-too-human desire for certainty (and for our certainties to be deemed
the correct ones), is the scientist’s principal challenge. And psychological scientists have
a particularly difficult task. They must hold to open-minded skepticism while studying
their own species in contexts in which they themselves act. Unlike the physicist who
can remain relatively detached from the behavior of atoms, psychological scientists can
have a personal stake in what they discover about human nature, the good and the bad.
So, is open-minded skepticism impossible? Perhaps. Flawed in its execution? More
often than we might desire. Worth the effort? Certainly.

In the pages of this handbook, you will find descriptions of many techniques that
psychologists and others have developed to help them pursue a shared understanding
of why humans think, feel, and behave the way they do. These are the tools that we use
to conduct our rational, self-critical, and open-minded analyses.

THE HANDBOOK’S ORGANIZATION

Organizing the chapters of this handbook was a huge challenge. Psychology’s methods
defy simple categorization because of their cross-disciplinary (and subdisciplinary)
heritages. Many methods presented are similar to one another on some dimensions but
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far apart on others. So, deciding which dimensions to prioritize has nontrivial implications
for where a method appears. In addition, prioritizing some dimensions over others can
border on arbitrary and be based on oversimplified characterizations of any methodology’s
capacities for guiding discovery. Many methods can be used for more than one purpose.
We have tried to put these “Swiss Army knives” of methodology in the toolbox com-
partment of their most frequent use. In addition, traditions of use within subdisciplines
dictated that some methods appear close together, even if grouping them defied the
logic of our dimensional analysis. And, some methods are so unique that they were hard
to place anywhere. These methods are no less important because of their singularity;
indeed, if they are the only way to answer a question, their uniqueness can make them
especially valuable.

So, as you scan the table of contents and contemplate our choices for clustering and
ordering the presentation of methods, I am certain that you will be perplexed by some
of our choices. Other schemes could fit equally well, or better. Below, I try to capture the
high-order dimensions that informed our placement of chapters, beginning with those
that relate to the earliest decisions that a researcher makes when choosing methods.

FINDING THE METHOD THAT FITS THE QUESTION

There is an old joke in which a person is searching the ground beneath the halo of a
streetlight.

A stranger emerges from the dark and asks, “What are you looking for?”
“My car keys,” replies the searcher.
The stranger sees nothing under the light and inquires, “Where did
you lose them?” “Over there,” says the searcher pointing down the street.
The stranger asks, “So why are you looking here?”
“Because this is where the light is,” the searcher explains.

Clearly, this searcher’s method does not fit the objective. Similarly, psychological
researchers must choose methods that fit the research question that they want to answer,
not the method that is available or that they know best. No matter how luminous a
method is, if the questions it can answer do not correspond to the knowledge sought,
the researcher will remain in the dark.

You could think of this handbook as a collection of streetlights. Each method
contained herein is meant to help you shed light on thought, feeling, and behavior over
a different expanse and from a different angle. As I alluded to, another frequent metaphor
compares research methods with a toolbox. Here, methodology provides the hammers,
screwdrivers, wrenches, and rulers that psychological researchers use when they ply
their trade.

You will read repeatedly in the chapters that follow that your first task as a psycho-
logical researcher is to pick the method best suited to answer the question that
motivates you. You will be told not to search where the light is or bang a nail with
a screwdriver. Instead, you will learn to choose the method that best answers your
question. The contributors hope that this handbook will expand the topics that you
can illuminate and increase the size of your toolbox. We hope to provide you with new
ways to answer old questions as well as to raise new questions, perhaps ones you did
not realize could be asked.

Introduction
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At the broadest level, when choosing a method you make decisions about (a) what
measurement and data collection techniques best capture the thoughts, feelings, and
behaviors that interest you; (b) what research design best fits the question that you want
to answer; and (c) what strategies for data analysis best match the characteristics of your
measurements and design.

The simplest choice for organizing the presentation of material is the temporal sequence
in which you will make these decisions. This is roughly what we have done. So, the earliest
chapters in Volume 1, Part I, address the broadest questions related to research designs.
These involve both (a) which research designs are most appropriate for which question
and (b) how to think about the ethicality the research that address your question, and
(c) how to conduct research with participants drawn from more diverse populations.

Next, the chapters in Volume 1, Part II, help you with the research planning process,
including how to develop a testable hypothesis, find the pertinent literature, secure the
resources you need, and choose measures and what people to study. Part III of the first
volume describes the plethora of measurement techniques that psychologists most often
use to collect data and how to determine whether the measurement techniques that you
might choose are the best ones for your purpose. For this revised edition of the handbook,
significant changes were made to the discussions of chronometric and psychophysical
measures (Section 4) and the measures used in psychophysiology and neuroscience
(Sections 5 and 6).

Part IV contains chapter looking at different ways to assess the trustworthiness of
measures. These help you determine whether your measures can (or did) allow you find
the answers you sought.

In Volume 2, Parts I through VI, the chapters return to issues of research design.
They present for your consideration a panoply of options, further divided along more
nuanced distinctions in their objectives (discussed in the following section Interpretive
Inquiry, Description, and Causal Explanation).

Chapters on techniques for data analysis follow in Volume 3, Part I, again with special
attention to the fit between design, measurement, and analysis. Finally, issues and choices
you must consider when you write up your research to share with the community of
psychologists are discussed in the handbook’s concluding chapters, in Volume 3, Part II.

INTERPRETIVE INQUIRY, DESCRIPTION, AND CAUSAL EXPLANATION

To choose the research design that best fits your research question, you need to consider
some questions about your research aims. Are you seeking to (a) undertake an inter-
pretive inquiry, (b) provide a description of an event, or (c¢) develop a causal explanation
for the event or relation that interests you? Are you hoping to discover how individuals
change over time or what makes groups of individuals different from one another, on
average? The handbook begins with three examinations (including this Introduction
and Chapters 1 and 2) that help you understand the differences between these types of
questions. Then, in Volume 2, the chapters map specific research designs onto specific
research questions.

Interpretive Research

To choose between interpretive or descriptive research, you must also answer the
following question: Do you want to uncover the impetus to thoughts and actions that
exist for the actors themselves or do you have your own theory or perspective to guide
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your data collection? Carla Willig (Chapter 1 in this volume) helps you decide whether
your question naturally fits in the former category, suggesting an interpretive inquiry
design. She suggests that qualitative research designs are most appropriate when the
interpretation of an event by participants is your goal or when your question falls into
one of these categories:

What does something feel like?

How is something experienced?

How do people talk about something and with what consequences?

How do people make sense of an experience?

How do they construct its meaning? What does this allow them to do or not to do?
To feel or not to feel?

m How does a particular event unfold? How do participants experience the event?
What may be its consequences? For them and for others?

Willig makes the point that these approaches to psychological research are most
appropriate when the researchers do not want to impose their own (or someone else’s)
theory or perspective on the thoughts, feelings, or actions of the people that they are
studying. Rather, the researchers want to uncover the impetus to behavior that exists for
the actors themselves. Cultural anthropologists refer to this as using an emic approach
to describing behaviors and (conscious or unconscious) beliefs.

Qualitative designs (detailed in Volume 2, Part I) use a range of data, including
spoken or written narratives from interviews and informal conversations; archival data
contained in public records and private diaries; and visual data from photographs, film,
and video. Although these data are often obtained from relatively few participants, large-
scale, primarily quantitative, studies have increasingly employed a range of qualitative
methods to explore a diverse range of questions. In recent years, the desirability of using
multiple methods in research has become increasingly evident and is being adopted more
often. Volume 2, Part II contains new chapters that address the use of multiple methods
for collecting both qualitative and quantitative evidence in the same study.?

It is also possible to take an etic approach to research, or to provide a description of
an event. Here, the researchers’ theories and beliefs are applied to the situations that they
study. These forms of descriptive research often focus on a few specific characteristics
of events or individuals chosen a priori by the researcher. Participants are then sometimes
broadly sampled and they respond to questions developed by the researchers to investigate
particular aspects of the person or situation. Similar to qualitative research, the researchers
make no attempt to manipulate the participants’ circumstance. Similar to quantitative
research, the data collected will be in numerical form and examined through statistical
procedures.

Causal Explanatory Research

If your answer to the first question was (c), that you were seeking a causal explanation
for an event or relation, then you will be looking for a different type of research design.
When an investigator is in search of a causal connection, research cannot be undertaken

2For an interesting take on the similarities and differences between quantitative and qualitative approaches, see Shweder
(1996): “The true difference between the approaches is not over whether to count and measure but rather over what to
count and measure, and over what one actually discovers by doing so” (p. 179).
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without some theoretical underpinning. Sometimes the theory is explicit, sometimes
implicit, but it is always there. Theory tells us what variables to focus on as potential
causes and effects, or how to divide the world into meaningful chunks.

Even with a theory to guide you, however, coming to a firm conclusion that one event
has caused another may be more problematic than it seems at first.> In fact, “How do
we know a cause when we see one?” is a question that has vexed philosophers of science
for centuries. To understand why, we need to digress into a bit of science history.

The Scottish philosopher David Hume (see A Treatise on Human Nature, 1739-1740/
1978), set out the dilemma for us (and, some would say, led social scientists astray;
see Maxwell, 2004). Hume argued that for something to be considered a cause: (a) the
cause and the effect had to happen together, (b) the cause had to occur before the effect,
and (c) there had to be a necessary connection between the two events. Agreeing on whether
Hume'’s first two conditions prevail in a particular search for a causal relationship
is relatively straightforward. A researcher needs to show that Events A and B co-occur
more often than would be expected by chance (although chance, being the iffy thing it is,
implies that we can never make this determination with absolute certainty). The temporal
sequence of events is typically observable with a high degree of reliability (although
sometimes events occur nearly simultaneously, and sometimes effects, in psychology
at least, are caused by the anticipation of other events).

Hume’s (1739-1740/1978) third condition presents the greatest challenge to researchers
in search of causes. Hume argued that we can never know with perfect certainty that the
event we are calling the cause was the necessary connection that produced the effect.

A thought experiment will clarify his claim. Suppose I placed my coffee cup on the
edge of my desk. My elbow slid into a book that then knocked the cup to the floor.
What caused the coffee cup to fall? If we were to ask a group of people who observed
the event to independently identify the cause of the spill, we would be confronted with
multiple nominations. Most observers would say “the book” or “your elbow,” but the
more playful in the group might nominate “a gust of air” or even perhaps “a poltergeist.”
Are they wrong? Can you prove it conclusively?

Hume (1739-1740/1978) asserted that events happen in an unending flow and
that even designating where one event ends and the next begins is subjective, that is,
requires a prior theory or perspective that is supplied by the observer.* Therefore, he
claimed, whenever we identify a cause, it remains possible to argue for other causes
in two ways. First, we can identify another event that takes place between the asserted
cause and effect. So, if I claim my elbow caused the coffee cup to fall, you can counter-
claim that it was the book that provided the necessary connection. Yet another observer
(especially a physicist) could claim gravity was the cause. After all, without gravity, the
coffee cup would have remained suspended in air. Events preceding my errant elbow
might also be viable alternate nominations—it was my writing deadline that caused
me to be sitting at my desk.

Second, Hume (1739-1740/1978) argued that causal systems are open to
outside influences. That is, an outside event can enter the claimed causal sequence.
The “gust of air” or “poltergeist” explanation for my coffee spill would be outside

3See Cooper (2007) for my first presentation of this material on Hume (1739-1740/1978).
“Note how this harkens back to the criticisms of Peirce.
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“an elbow-book-gravity-spill” causal system. Could an invisible mischievous spirit
have knocked the cup just a nanosecond before the book hit it?

If we accept Hume’s (1739-1740/1978) argument that we never know causes with
complete certainty, then how are we to proceed to answer the question “What events
cause other events to happen?” Steiner et al. (Chapter 2 in this volume) present the three
influential frameworks that most psychologists use—drawn from social science, statistics,
and computer science—to decide how evidence can be mapped onto causal claims so
as to make the claim more or less plausible. Each strategy has implications for how data
will be collected and analyzed. Oversimplifying, these strategies suggest that if causal
explanation is what you seek, you next must answer the question “Are you interested in
(a) testing the implications of a causal model or (b) manipulating a possible cause to see
whether it has the presumed effect?” Depending on where your interest lies, you would
choose either a design that involves causal modeling or a manipulation of experimental
conditions.

Causal modeling. Research designs that propose and test causal models and do not
involve experimental manipulations could be categorized as quantitative descriptive
research. Researchers who use modeling approaches play out the implications of different
causal assumptions and, therefore, produce results that bear on the plausibility of causal
relations (Neimark & Estes, 1967). This is especially true of researchers who build and
test structural equation models. Steiner et al. (Chapter 2 in this volume) point out that
causal models are often intended to provide an exhaustive description of a network
of linkages, which when coupled with certain assumptions (this is where Hume’s,
1739-1740/1978, ghost haunts us) imply causal relationships.

Typically (and again oversimplifying), the modeling approach begins when
researchers propose a sequence of interconnections that they believe captures the
underlying causes of thought, feeling, or behavior. Then, they use one of numerous
approaches to see how well the model and the data fit. They examine the co-occurrence
of events in a multivariate, temporally sequenced framework. So, for example, I might
propose that the sales of research methods handbooks are caused by (a) the editor’s
level of compulsiveness, which affects (b) the level of expertise of those chosen to be
associate editors. Next, the expertise of the associate editors affects (¢) who is chosen
to be chapter authors. Then, the expertise of the chapter authors influences (d) the
audience’s perception of the value of the book and, finally, (e) their decision to buy
the handbook.

Rodgers (2010) viewed the ascendance of mathematical and statistical modeling in
psychology as nothing less than a (quiet but much needed) epistemological revolution.
For one thing, most causal models focus on multivariate and temporally sequenced
descriptions of behavior. These are typically more complex, and more complete, than
the descriptions that you might find tested in many other approaches to studying causal
relationships. Also, users of the modeling approach are less interested in testing a
model against a null hypothesis (“Is this model better than no model at all?”) but rather
against an alternative model (“Is this model better than another proposed model?”).

So, my model of handbook sales might be compared with one in which the publisher’s
advertising budget was also included.

Experimental and quasi-experimental designs. 'When researchers control aspects of
the experimental situation by the purposive manipulation of an event, typically they
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do so to identify a cause-and-effect relation between one or a few presumed causes
and one or a few effects rather than to investigate a complex and comprehensive model.

Designs are called experimental when they involve purposive manipulation of
different conditions within the study. In this case, a study is conducted to isolate and
draw a direct link between one event (the cause) and another (the effect). In studies
that employ random assignment of participants to conditions, both the introduction of
the event and who is exposed to it are controlled by the researchers (or other external
agents), who then leave the assignment of conditions to chance. This approach is the
best we have to ensure that on average the groups will not differ before the purposive
manipulation. Therefore, we can be most confident (but not completely confident) that
any differences between the conditions that we have created were caused by the manip-
ulation, rather than preexisting differences between the participants in one condition
from those in another.”

Designs with purposive manipulations can also be quasi-experimental. Here, the
researchers (or some other external agents) control the introduction of the experimental
manipulation but do not control precisely who may be exposed to it. In these designs,
the researchers must find ways other than random assignment to equate participants in
the various conditions so as to render less plausible the notion that preexisting differ-
ences between participants can explain any differences that they find on the outcome
measures (the effects).

Individual-Change and Group-Difference Research

Before your quest for a research design can move from the general to the specific,
you must also answer the question “Are you interested in understanding (a) how an
individual (or more generally, a single unit) behaves or changes over time or (b) what
makes one group different from another group, on average?” Let me give an illustration
that demonstrates why this distinction is so important.

We know that sometimes learning, understanding, or cognitive change comes to a
person as a sudden “aha” experience (Kounios & Beeman, 2009). The person gets it
pretty much all at once, and a noticeable change in thinking becomes immediately
evident and remains thereafter. Different people may have aha experiences after different
numbers of exposures to an event or stimulus. For example, the top panel of Figure 2
displays the scores of six hypothetical people on a questionnaire regarding their perception
of the need for energy conservation. The imaginary participants were exposed to
10 proconservation messages in the same sequence.® Each message highlighted a different
reason for conserving energy—health threats from pollution, climate change, reduced
costs, energy independence, and so on. On the basis of the data in this figure, the best
description of how a person’s perspective on the need for conservation changed would
be to say that each person experienced a cognitive change on viewing a particular message,
after which their perspective became noticeably more proconservation and remained so.
But the message that precipitated the change was different for different people, and one
person never changed at all.

But we can never be completely certain that the characteristic of the manipulation that we claim is causal was the
productive element because our experimental and comparison conditions can be viewed as differing on many
characteristics. Hume’s ghost again.

®You would not want to do this in a real experiment because it confounds the particular stimuli with the order. In this
imaginary scenario, you must assume that order has no influence, so that differences between people are due to the
message.
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FIGURE 2. Hypothetical graphs of six individuals’ change in attitude

(top panel) and group-averaged attitudes of those six people (bottom panel)
toward energy conservation after viewing 10 proconservation messages with
different themes.

The bottom panel of Figure 2 provides a graph of how the same data look if averaged
across the six people. A much different picture emerges. Looking at this graph, if you
were to assume the group average effect accurately reflected what was happening to each
individual person, you would say that after the second exposure, each person gradually
changed their perspective on conservation after viewing each message. After eight
exposures, no additional change took place. Clearly, this would be an incorrect char-
acterization of the process occurring at the level of the individual person. That said,
the group-averaged data could be used to describe how change occurred for the group
as a whole, as a single unit. Thus, the correct interpretation of the group-averaged data
would be to say that when a group was exposed to proconservation messages, the group
average attitude changed gradually after the second exposure, but there was no additional
change after eight exposures. This would be an accurate description of how the group
behaved over exposures, but it would not adequately describe any single member within
the group.

Whether you are interested in the individual or group-averaged effect depends on
the context in which your question is being asked. Sometimes the group average does
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represent the behavior of a single unit. So the bottom panel of Figure 2 is a description
of, say, how one city’s perspective might be described if the 10 messages were weekly
programs aired on a local television channel. Then, the city becomes the unit, not the
individuals who populate it. If your problem focuses on understanding how individual
units change over time, then the top panel of Figure 2 provides you with six replications
of the phenomena of interest. The bottom panel is irrelevant to your question. If your
focus is on how a group average changes over time, the bottom panel provides you with
one instance of this and the top panel is irrelevant.

Summary of Design Considerations
Figure 3 lays out the relations between the four questions about a research question.
The figure needs to be read from both the top and the bottom to arrive at the designs
in the middle. This is because two questions, those about interpretive, descriptive, or
explanatory research (at the top) and single-unit versus differences-between-groups-of-
units research (at the bottom), are independent of one another. Which of the two other
questions you answer depends on how you answer the question about interpretation,
description, or explanation. A theory-discovery or theory-specified approach is available
to you once you have decided that your question is interpretive or descriptive. If your
question is explanatory, it is theory driven by definition, but you must decide whether
the question involves modeling the causal implications of the theory or estimating its
causal effect via an experimental manipulation.

The handbook uses the answers to these questions to organize the chapters on research
design found in Volume 2. Interpretive research designs that emphasize a qualitative

| Are you seeking an interpretation, description, or causal explanation for an event or relationship? |

Explanation

Do you want to test
the implications of a

| Interpretation or description |

/\

Do you want to uncover Do you have your own
the impetus to thoughts theory or perspective to

Do you want to manipulate
a presumed cause to

and actions that exist for

guide your data

causal model?

estimate its possible

the actors themselves? collection? effect?
Qualitative (emic) Quantitative descriptive Causal Experimental research
research research modeling designs
Designs in Designs in Desi ; ; . . . . .
esigns in Designs in Designs in Designs in
vol. :I; : I""I”s Vel :I; : 3’;3 VILL Vol 2, Part il | | Vol. 2, Part IV || Vol. 2, Part Vi || Vol. 2, Part v

| Differences between units

Single units

'\/’

Are you interested in understanding (a) how a single unit behaves or changes over
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approach are detailed in Part I. Most of these designs also focus on questions that
involve describing the current state or change in an individual unit of interest or a small
sample of individuals. Part II looks at issues at the transition point between qualitative
and quantitative research, as well as issues that arise in research with particular popula-
tions and settings that go beyond their simple participation in research.

Volume 2, Parts III through VII, introduce designs that emphasize an etic (or theory-
specified), more quantitative approach to research. Volume 2, Part 111, presents issues in
sampling for quantitative studies. Although the techniques described herein will be of
interest to all researchers, they would be of special interest to those who are conducting
descriptive research. So, for example, if you are collecting data on the impact of growing
up in a single-parent home, this section will assist you in planning your strategy for
sampling respondents, help you consider issues you will encounter in collecting data
from participants over time, and help you determine how you might use the internet.
Volume 2, Part IV, focuses on designs that build and test the implications of causal
models. You will find here approaches that differ in the type of data that they employ
(sometimes even simulated data) and in the assumptions that are made as part of the
data analysis (e.g., Bayesian modeling). Volume 2, Part V, focuses on research with
experimental manipulations, in which participants are deliberately treated differently.
Section 1 of Part V distinguishes these designs depending on how participants were
assigned to their experimental conditions. Section 2 of Part V describes many of the
unique problems that psychologists face when they conduct experimental research in
applied settings.

In Volume 2, Part VI, designs are introduced that focus on theory-testing questions,
rely heavily on quantification, and are used to study change in individual units. These
designs all require multiple measurements of the same dependent variable(s) over a
period of time. They can be used to study change that is either (a) naturally occurring,
for example, as when a researcher wants to describe how a person’s cognitive abilities
change as they age, or (b) purposively manipulated, as when a researcher examines
an older adult’s cognitive ability before and after an intervention that is meant to
improve memory.

The designs in Volume 2, Part VII, are labeled “Neuropsychology” and “Genetic
Methods in Psychology.” Here you will find designs for theory-driven research that derive
largely from the more biological end of psychology’s family tree.

MEASUREMENT METHODS AND PSYCHOMETRICS

After you have a good grasp of your research question and the general design of your
study, you need to choose the means of measuring the variables of interest to you.
You must answer the question “What measures best capture the variables of interest?”
Volume 1, Parts III and IV of the handbook help you consider your choices and pick
the measure that best answers your question.

Units of Analysis

As a science matures, it adopts, adapts, and invents new techniques for looking at the
world. Certainly, the ruler that we used to examine the optical illusion in Figure 1 was
not invented for that purpose alone. Rather, we realized its relevance to our problem
and commandeered it for our cause. And, as you look at the contents of Volume 1,
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Parts III and 1V, it will be obvious to you that this handbook describes an enormous
array of rulers. Some of these rulers were invented by psychologists, but many were
invented for other purposes to study phenomena of interest in other disciplines.

It is possible to think of the sciences as falling along a continuum that distinguishes
them according to the size of the things that they study or their unit of analysis or
investigation. So chemists, generally speaking, study things that are physically smaller
than the things studied by biologists, whose units of study often are smaller than those
studied by psychologists, whose units often are smaller than those studied by sociologists.
Of course, the overlap in topics of interest is great, so at the margins the distinction
between disciplines breaks down; it becomes difficult, if not impossible, to identify
where one scientific discipline ends and the next begins. A psychologist who studies
group identity is more likely to share an intellectual heritage with many sociologists
than with a psychologist who studies the role of neurotransmitters in depression,
whose work may be more akin to that of a neurobiologist.

Along with a blurring at the margins of disciplines comes the transfer of measurements
and methods between disciplines. Not surprisingly, then, in this handbook, you will
find measurement techniques (as well as research designs and statistical techniques)
with histories that locate their roots in numerous fields of study, including economics,
political science, sociology, anthropology, neurobiology, and genetics. This is a good
thing for our discipline. Psychologists have come to recognize that a complete picture
of any phenomenon requires that it be examined through multiple methods, applying
multiple rulers. To fully understand schizophrenia, for example, psychological scientists
might need to survey its prevalence in a population, examine family dynamics, observe,
interview, and test individuals with the disorder, conduct brain scans, and map genes.

Because of psychology’s interdisciplinary range, the array of methods covered in this
handbook is daunting. But the variety of methods that psychologists use is indicative of
our discipline’s strength and vitality. The authors of the handbook chapters are motivated
by a search for answers, no parochialism here. They share the belief that their own
method of choice cannot develop a complete picture of the world or, really, any discrete
phenomenon in it. Rather, each method supplies a small piece of the puzzle. It is only
when the puzzle pieces are fit together that a complete picture emerges.

Volume 1, Part I1I, of the handbook offers many different techniques of measurement.
The sections are roughly organized according to the size of their unit of analysis. It begins
with the largest units and proceeds to the smallest. So, Section 1 presents techniques
that measure peoples’ overt individual behavior, which are typically available for others
to view. Sections 2 and 3 largely describe measures for which people provide verbal or
written data about what they are thinking, what they are feeling, or how they behave.
Sections 4, 5, and 6 reduce the unit of analysis even further, to psychophysical and
psychophysiological measures and then to measures that are biological in nature.

The chapters in Volume 1, Part IV, help you answer a second question about your
measures: “How well does your chosen measure represent the variable that interests you?”
This question again requires you to consider fit, but now between a concept, or latent
variable, and the means that are used to measure it. Put simply, the variables involved in
psychological research need to be defined in two ways, conceptually and operationally.
Conceptual definitions describe qualities of the variable that are independent of time
and space and can be used to distinguish events that are and are not instances of the
concept. For example, a conceptual definition of aggression might be “behavior intended
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to cause pain or harm.” Conceptual definitions can differ in breadth, that is, in the
number of events that they capture. So, if the terms pain and harm are interpreted
broadly, then aggression could include verbal as well as physical acts.

To relate concepts to concrete events, a variable must also be operationally defined.
An operational definition is a description of the observable characteristics that allows us
to determine whether a behavior or event represents an occurrence of the conceptual
variable. So, an operational definition of aggression might include “shouting, or vocal-
izations above a specified decibel level” if verbal aggression is included but not so if only
physical harm is included. The chapters in Volume 1, Part IV, present the criteria and
many of the techniques that psychological researchers use to assess whether a measure
is a good fit for a construct.

The Value of Multiple Operations

As you think about measures for a study, it is important to keep in mind that it is
generally a good idea to include more than one operationalization of the constructs
that interest you. Webb et al. (1999) set out the classic arguments for the value of having
multiple operations to define the same underlying construct. They defined multiple
operationism as the use of many measures that share a conceptual definition “but have
different patterns of irrelevant components” (p. 35). Having multiple operations of a
construct has positive consequences because

once a proposition has been confirmed by two or more independent
measurement processes, the uncertainty of its interpretation is greatly
reduced. . . . If a proposition can survive the onslaught of a series of imperfect
measures, with all their irrelevant error, confidence should be placed in it.
(Webb et al., 1999, p. 35)

Of course, Webb and colleagues (1999) were quick to point out that our confidence
in a finding is first and foremost accomplished by “minimizing error in each instrument
and by a reasonable belief in the different and divergent effects of the sources of error”
(p. 35) across the measures that we include.

An example shows how this works. Suppose in a study you measure the level of
aggression between two people in three different ways: by unobtrusively observing
participants’ physical contact, by self-reported desire to harm one another, and by taking
a physiological measure of arousal (one from Volume 1, Part III, Section 1; one from
Section 2; and one from Section 5). You can be confident that these measures do not
share irrelevant sources of error. Observed behaviors might be open to misclassification
(a slap on the back might be coded as an act of aggression but really be one of friendship),
but self-reports and physiological arousal less so. Self-reports are more open to responding
in a socially desirable manner than unobtrusive observations or physiological measures.
People become aroused by both love and hate but rarely self-report hate when love is
the answer.

Now suppose your study was meant to test the hypothesis that the likelihood of
aggression is related to state anxiety. If all three of your measures revealed similar
predicted relations to measures of state anxiety or responded similarly to manipulations
meant to increase state anxiety (say, the sounding of an alarm),” this would allow you to

7Of course, multiple measures of state anxiety are as desirable a feature of your study as multiple measures of aggression.
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rule out the irrelevant influences (misinterpretation by observers, social desirability, etc.)
on your three aggression measures as the cause of the relation. If results are inconsistent
across operations, having the three measures allows you to speculate on what the
important differences between operations might be and refine your theory about how
the two constructs are related.

There is another benefit to including multiple operations in research. Predictions are
often made from theories on the basis of presumed causal processes that include multiple
steps, or causal linkages. These are the focus of causal modeling studies (Volume 2, Part IV),
and they also pertain to other research designs. So, we might speculate that hearing
an alarm increases state anxiety by increasing uncertainty and physiological arousal.
In turn, uncertainty and arousal increase the likelihood of aggression. By including
a measure of arousal in your study, along with observed and self-reported aggression
measures, your study also tests this mediating mechanism.

Of necessity, the chapters in Volume 1, Part III, present their array of measurement
methods largely as discrete choices. And, in Volume 1, Part IV, the methods for appraising
a measure’s fit with the construct of interest largely address the adequacy of each measure
separately. But as you design a study, you should not think that you must choose one
measure or another. Instead, when you consider which measure best captures your
construct of interest, remember that no measure is perfect. And, to the extent reasonable,
the more measures—that do not share the same imperfections and that test more than
one linkage if a causal chain is hypothesized—the better.

QUANTITATIVE DATA ANALYSIS

Once you have chosen your design and measures, the next question you must answer is,
“What data analysis procedure corresponds to your research design and the characteristics
of your measures?” Volume 3, Part I, presents a compendium of your options for analysis.
Section 1 presents different techniques that you can use to get to know your data as a
whole. Special attention is paid to discovering distributional or other characteristics
of data (e.g., outliers, missing values) that might dictate your approach to analysis or
that might need to be addressed before your more substantive analysis should proceed.
Section 2 presents some approaches to describing your data and techniques that you
might use to communicate your findings to others.

Volume 3, Part I, Sections 3 to 5, presents both basic and advanced techniques
for analyzing and interpreting social and behavioral science data. The chapters are
organized first according to the number of dependent or outcome measures in the
analysis. In Section 3 you will find methods that are used when you want to relate a
single dependent or outcome variable (e.g., self-reported aggression) to one or more
independent or predictor variables (e.g., state anxiety, age, sex).

In Volume 3, Part I, Section 4, statistical techniques are presented that apply to studies
involving, in their most basic case, a single outcome or criterion measure that has been
measured more than once, over time. So, if the chapter on “Collecting Longitudinal
Data: Present Issues and Future Challenges” (Volume 2, Part 11, Chapter 18) is of interest
to you, you will likely find an analytic strategy here that meets your needs.

The methods in Volume 3, Part I, Section 5, pertain to data analyses in which you
have many measures and make no distinction between which variables are independent
or dependent, predictor or criterion. Most frequently, these techniques are used to
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uncover the abstract, or latent, variables that underlie a set of observed, or manifest,
variables. For example, we might use an exploratory factor analysis to determine the
number of factors underlying a multi-item measure of aggression or a confirmatory
factor analysis (on the same instrument) to test the theory that the tendency toward
physical and verbal aggression are independent (i.e., knowing how likely people are to
hit you tells you nothing about how likely they are to call you a nasty name). Within
Volume 3, Part I, Sections 3 to 5, you will also find a distinction in analytic choices
depending on whether they pertain to (a) variables that are measured continuously or
(b) variables that place people (or other units) into classes. Some of these techniques
take into account the categorical nature of variables in your analyses, whereas others
help you to discover what these categorical distinctions among respondents might be.

So, to find the chapters of greatest interest to you in these sections, first you will
need to answer three questions: (a) Does your research problem distinguish independent
or predictor variables from dependent or outcome variables? (b) Are your variables
measured over time? (c) Are your variables continuous or categorical, either in how
they are conceptualized or how they are measured? Of course, in many instances your
answers to these questions will be complex. Within the same study, for example, you
might want to reduce the number of dependent variables by constructing a composite
(e.g., factor analyze the observation, self-report, and physiological measures of aggression)
and then use the composite in a regression analysis (one dependent variable) with other,
multiple indicators. Or, you will have some continuous and some class variables. As you
read the chapters, you will find that one great advance in statistical science has been the
recent development of sophisticated techniques that permit the integrated analysis of
data that vary in their characteristics and the number of variables involved.

Volume 3, Part 1, Section 6, presents methods for studies that take into account
(and capitalize on) the interdependence of responses from multiple participants who
are in interaction with one another. The units of analysis can be anywhere from a dyad
(e.g., a husband and wife) to a large group (e.g., a sports team, workers in an office).
Because the responses of individuals in these networks are dependent on the responses
of others, the data analysis strategy must take this into account. Equally important,
sometimes the research question focuses on the nature of the interdependence.

Finally, in Volume 3, Part I, Section 7, you will find three chapters that present some
of the special issues that arise, and some special statistical techniques that are used,
when researchers reanalyze or integrate data that was collected by others. In one instance,
secondary data analysis, you work with raw data that might have been collected for
another purpose (e.g., arrest rates and climate data in cities are used to test the relation
between crime and temperature). In the other instance, meta-analysis, the statistical
results of previous research becomes the raw data in a quantitative research synthesis.

Effect Sizes, or Relation Strength, and Their Interpretation

The chapters in Volume 3, Part I, look remarkably different from those that would have
appeared in such a work a generation ago, far more so than the other parts of the hand-
book. Before the past three decades, testing the null hypothesis was the gold standard
for drawing inferences about whether data revealed significant relations. More recently,
the exclusive use of null hypothesis significance testing has become controversial, with
some arguing that the practice should be abandoned entirely (Cohen, 1994). An American
Psychological Association (APA) task force recommended that researchers need to ask
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of their data not only, “Are these variables related, yes or no?” but also “How strong of
a relationship is there?” (Wilkinson & Task Force on Statistical Inference, 1999).

Prominent among the methods used to describe data is the estimation and inter-
pretation of effect sizes, or “the degree to which the phenomenon is present in the
population” (Cohen, 1988, p. 9). With the coming of age of effect size estimation came
the importance of understanding the difference between statistical significance and
clinical or practical significance. The latter requires extrastatistical interpretation of the
data. To assess practical significance, researchers (and others) must wrestle with the
question of how strong a relation needs to be before it can be deemed meaningful or
important (see Cooper, 2008).

The answer to this question always depends on the context in which the research takes
place. Cohen (1988) suggested some general definitions for small, medium, and large
effect sizes in the social sciences. In defining these adjectives, he compared different
average effect sizes that he had encountered across disciplines in the behavioral sciences.
However, Cohen did not intend his labels to serve as guides for the substantive inter-
pretation of relations by social scientists. Rather, he intended his rules to assist with power
analyses in planning future studies, a very different objective. Using Cohen’s definitions
to interpret the substantive importance of an effect size misapplies his work.

In fact, there is no fixed scale for the substantive interpretation of the size of a relation,
and there is no substitute for knowing the research context of the specific question.
Here is a simple example. Assume that we have the results of a study that evaluated an
intervention that was conducted with 200 participants, 100 each in the intervention
and control condition, and a dichotomous measure of success or failure. Using Cohen’s
definitions, an increase in success rate from 45% in the control condition to 55% in
the intervention condition would be considered a small effect (equivalent to r = .10
explaining 1% of the variance). However, what if this effect were found on a measure
of “suicides among previous attempters” and the intervention was access to an online
psychological services? Personally, I would not be inclined to label this effect “small,”
practically speaking. However, if the study measured whether previous suicide attempters
did or did not endorse the statement “life is worth living” after a year of daily psycho-
therapy “small effect” certainly would come to my mind.

In this example, I tried to demonstrate that the interpretation of effect sizes rests
heavily on (a) the intrinsic value placed on the outcome variable (how valuable is even
a small difference?) and (b) the cost of the intervention. Also, when interpreting the
magnitude of effects, it is informative to use contrasting elements that are closely related
to the topic at hand. For example, what other interventions have been used to prevent
suicide among previous attempters? If the hotline and several other interventions have
been tried and found to have no effect, suddenly the daily therapy effect starts to look
larger, worth pursuing further.

Effect sizes also need to be interpreted in relation to the methodology used in the primary
research. So, studies with more intensive treatments (e.g., more frequent therapy sessions),
more sensitive research designs (within-subject rather than between-subject), and measures
with less random error can be expected to reveal larger effect sizes, all else being equal.

Although null hypothesis testing is not ignored, the contents of this handbook clearly
demonstrate the shifting of emphasis from “yes or no?” to “how much?” questions.

In all of the chapters on data analysis, you will find a primary emphasis on estimating
and interpreting the magnitude of relations.
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Promoting Transparency in Research Methods

Over the past decade, psychological scientists have increasing come to embrace the
tenets of open science, a movement meant to “increase openness, integrity and repro-
ducibility of research” (Center for Open Science, 2020). Among the changes in practice
espoused by the open science movement are (a) the registration of study methods and
analysis strategies before a study has begun collecting data, (b) the sharing of data once
it has collected, (c) complete and transparent reporting of research methods and data,
and (d) direct access for the public and policy makers to research articles and results,
regardless of their economic circumstance. Open science practices are meant to facilitate
the replication of study methods and results and to allow for more complete evaluations
of the strength and weaknesses of research. With greater transparency and accessibility
will come greater trust in and increased use of the findings of psychological science.

The question you must answer about reporting your research is: “What do readers need
to know about your study so they can (a) evaluate its trustworthiness; (b) replicate it, if
they wish; and (c¢) use it along with other studies to synthesize research on your topic?”
Note that this question uses the word need rather than the word want. This is because
the standards for reporting research have become considerably more detailed in the past
decade. This is especially true since the publication of the seventh edition of the APAs
Publication Manual (APA, 2020). The Publication Manual includes tables and figures
containing the journal article reporting standards (or the JARS; Appelbaum et al., 2018)
that summarize the information editors, reviewers, and readers expect to see in your work.

Why are reporting standards needed? Two developments in psychology—indeed,
in all the behavioral, social, and medical sciences—have led to an increased emphasis on
complete research reporting. First, social science evidence is being increasingly used in
public policy decision making. This use places new importance on understanding how
research was conducted and what it found (APA Presidential Task Force on Evidence-
Based Practice, 2006). Policy makers and practitioners who wish to make decisions that
are informed by scientific evidence want to know how reliable the information they are
considering is and in what context the data were collected. This dictates that research
reports be comprehensive in their descriptions of methods and results.

Second, psychological scientists studying basic processes have found that as evidence
about specific hypotheses and theories accumulates, greater reliance is being placed on
syntheses of research, especially meta-analyses (see Valentine et al., Volume 3, Chapter 24,
this handbook). Psychologists who use meta-analysis summarize findings, but they
also use variations in research methods to find clues to the variables that might mediate
differences in findings. These clues emerge by grouping studies on the basis of distinctions
in their methods and then comparing their results. For example, a meta-analyst might
group studies of the relation between state anxiety and aggression depending on what
type of aggression measure was used: observation, self-report, or physiological. What
are the implications if only one type of measure reveals a relation? This synthesis-based
evidence is then used to guide the next generation of problems and hypotheses to be
studied in new data collections. Meta-analysis requires detailed descriptions of what
you have done. Without complete reporting of methods and results, the utility of your
study is diminished.

In Cooper (2018), I introduced each item listed in the JARS as well as an explanation
of why it was deemed important for inclusion. The bottom line is that without complete
reporting, the value of your study for the users of your findings will be diminished.
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The final part of the handbook addresses issues related to open science. It includes
three chapters that address data management and the integrity of the research reporting
process. The chapters in Volume 3, Part I, look at how to plan for managing your data,
including documentation and storage so that it is easily understood by others (Chapter 25),
what practices in data analysis that should be avoided so that your results are more easily
replicable (Chapter 26), and a broader overview of ethical issues that arise in research
not associated with the treatment of research participants (Chapter 27). All these
chapters are new to the second edition of the handbook.

CONCLUSION

“Introductions” to edited works are required to address what the chapters that follow
have in common as well as how the differences between chapters are to be understood.
Writing such a chapter for a handbook as broad in scope as this one has required that

I touch on similarities at lofty levels of abstraction, such as the methods by which
people know things and the relation of science to democracy.

But I have been able as well to uncover some very down-to-earth examples of simi-
larities in the chapters. For example, as I have noted several times, a principle shared
by all of the authors is that the research methods you choose should be appropriate
to answer the question that you pose. This dictum seems almost too obvious to state.
Let us not fool ourselves, however. The opposing desire to use the tool you know even
if it's not a perfect fit is often hard to resist. Hopefully, this handbook will expand your
toolbox so that this latter approach loses its appeal.

Describing the differences between chapters and how they can be understood has
presented an equally formidable challenge. It was easy to begin with the sequence
of method choices—assessing the ethics and feasibility of different approaches, then
choosing measures, a research design, statistical techniques, and ending with research
reports—although we know that in practice these choices are never as linear as they
appear in books.

Bringing an equally linear order to the array of research designs, measurements,
and analytic techniques available to psychological scientists was the most difficult task.
Different approaches to psychological research begin with different epistemic assump-
tions and then travel through subdisciplines with different traditions. Like the species
that we study, the methods used by psychological scientists defy simple categorization.
But this is a good thing (even if it causes trouble for editors). After all, if science is
humankind’s greatest achievement (and I think it is), then isn’t turning the lens of
science on ourselves the ultimate expression of our uniqueness?

Harris Cooper
Editor-in-Chief
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