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intense observation from 1957 to his death in 2008 (Squire, 2009). Theories of how 
memory is organized are largely based on this work.

Returning to our shopping and decision-making example, you may decide to make 
a case study of somebody who identifies himself as an “extreme couponer.” To investigate 
his decision-making processes you systematically observe his behavior over a long 
period, using a variety of ways to collect the observations. For example, you may directly 
observe him while he shops, ask him to keep detailed records of his shopping behaviors, 
and ask him to “think out loud” as he engages in his shopping-related decision processes. 
The advantage of a case study is the sheer amount of intensive observations that may be 
collected and examined. This allows the researcher to identify many of the variables that 
may be relevant and to speculate about the relationships between these variables. The 
major disadvantage of this approach is that it centers on describing and explaining the 
behavior of a single, often unique, exemplar. As a result, it is often difficult to make 
broad generalizations of the results to other individuals.

Correlational Studies 
A correlational study allows one to systematically observe groups, recording the fre-
quency and/or intensity of many variables at once. These observations may include 
indirect measures such as self-report (i.e., asking the participant to report about his or 
her own behaviors). The key feature of this method is that researchers are attempting to 
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in the same study. The researcher can then compare whether the high sweetener/low 
sodium condition is preferred to the low sweetener/high sodium condition and choose 
the best one for the cola product to optimize flavor. This is known as a factorial design, 
because multiple independent variables are combined factorially to create conditions 
that involve levels of each independent variable.

Earlier we described a hypothetical correlational study to examine our decision 
making in shopping behavior. Imagine designing an experiment to look at the same 
issues. From the theory outlined earlier, we may predict that the framing (focusing on 
reduced price or increased product) and price of items will have an impact on the deci-
sion making of shoppers. To examine this experimentally we randomly assign people to 
one of four groups (see Figure 1.1). We manipulate two different independent variables. 
To examine the impact of the framing variable we provide two of the groups with prod-
ucts labeled “50% off ” (emphasizing reducing price) and the other two groups with 
products labeled “buy one, get one free” (emphasizing gaining product). To examine the 
pricing variable, the products in one group will be given an initial price of $1, and the 
other group will get items priced at $5.

For our dependent variable, each participant will be asked to consider the “sale” and 
rate how likely he or she is to buy two boxes of the product. This experimental design 
allows us to examine three separate effects. We can examine the effect on purchasing 
decisions of the initial price variable and the effect of framing the deal variable sepa-
rately. However, the design also allows us to examine how these two variables interact 
with one another. For example, consider the fictional set of data presented in Figure 1.2. 
We can see that the overall effect of framing was that participants had a higher likelihood 
of buying two boxes with the 50 percent off deal than the buy one, get one free deal. The 
overall effect of pricing was that participants were more likely to buy two boxes when the 
initial price was low. The final graph shows how these two variables interact with each 
other to form a more complex relationship. Here it becomes apparent that the framing 
effect really only has an impact when the initial price is high, with participants much 
more likely to buy two boxes with the 50 percent off deal than the buy one, get one free 
deal. However, when the initial price was low, there was no difference in likelihood 
between the two framing conditions.
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CHAPTER REVIEW

  Summary

•• What is cognitive psychology? How did it develop as 
a field?

Cognitive psychology is the study of how our minds 
receive, store, and use information. This includes the-
ory and research about perception, attention, mem-
ory, language use, decision making, and problem 
solving. The roots of the discipline may be traced to 
philosophy and physiology before the twentieth cen-
tury. However, modern cognitive psychology primar-
ily developed since the mid-twentieth century. This 
was in part a reaction to the behaviorist tradition 

within psychology but also is a reflection of develop-
ments within other disciplines, including biology, lin-
guistics, and computer science.

•• How have psychologists approached the study of  
cognition?

Explanations of cognitive processes have been devel-
oped within three general approaches: representa-
tionalist, embodied, and biologically motivated. 
Representationalist theories of cognition generally 
view the mind as a symbolic processor, similar to a 
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through the imitation of speakers around a child and the feedback (reinforced 
orpunished) the child’s speech elicited. Chomsky (1959) presented a strong 
counter to this proposal, the centerpiece of which pointed out that children 
produce language that has never been produced around them or reinforced 
(e.g., original sentences never heard before, incorrect grammar). Instead, 
Chomsky suggested that children have the mental capacity to learn the rules 
of the language(s) spoken around them without explicit feedback on the lan-
guage they produce. In other words, language abilities result from cognitive 
processes inherent to humans. From Chomsky’s argument, psychologists 
began to realize that the study of cognitive processes is an important part of 
understanding behavior—that understanding the processes behind the overt 
behaviors would advance our understanding of the mind and behavior in 
important ways. However, behaviorism did influence the way we study cogni-

tive processes today. Its focus on the experimental examination of behavior shaped the 
way researchers approach the study of mental processes. Experimentation is still the 
focus, but cognitive psychologists examine the behaviors resulting from the mental pro-
cesses being studied.

Another influential development in the return to cognitive psychology research 
was the invention of the computer. Computers presented an information-processing 
model as a way of thinking about cognitive processes. In this new metaphor for the 
mind, the brain could be thought of as a biological computer, capable of storing large 
amounts of information and acting to alter that information as learning takes place. 
Cognitive processes were the “software” that processed the information (with the 
brain as the “hardware”). The information-processing model helped psychologists 
think about cognition in a new way, which spurred research on how information is 
stored in our minds and how that information is acted on as we encounter new infor-
mation related to what is already stored. This model also provided a universal lan-
guage to allow researchers to discuss the processes of the mind and their connection 
to the brain.

A milestone in the development of cognitive psychology as a coherent field of study 
was a book by Ulric Neisser (1967) that tied together various topics, such as memory, 
perception, attention, and language, as a unified field. Neisser coined the term cognitive 
psychology for the topics you are studying in this course, and he is widely viewed as the 
father of the field due to this contribution. Throughout his career, Neisser conducted 
research in different areas of cognitive psychology with a focus on cognition in everyday 
behaviors.

Despite his important contribution, the field of cognitive psychology differs some-
what from the topics Neisser discussed in his book. The topics you see in this text are 
broader in scope than those Neisser started with when he first described cognitive psy-
chology. For example, in each chapter of this text you will find discussion of work in 
neuroscience that examines the biological underpinnings of cognitive processes. 
Cognitive neuroscience has become one of the most influential areas of cognitive psy-
chology. This topic is introduced in Chapter 2 and comes up throughout the book, as 
research in this area informs theory about different cognitive processes. This area of 
cognitive psychology brings together the different topics in the other chapters of the text 
under the biological approach to the study of cognition. In addition, a more holistic 
approach to memory is now taken by researchers than what was presented in Neisser’s 
book. He discussed memory by modality of information (e.g., “visual memory,” “active 
verbal memory”) instead of as one connected topic. In fact, the study of memory has 
become a large part of the study of cognition in the decades that followed the publication 
of Neisser’s book. A glance at the table of contents of this text shows three chapters 
(Chapters 5–7) devoted to memory, and this topic is touched on in additional chapters 
as it connects with other topics (e.g., concepts, imagery). Finally, cognitive psychology is 

Photo 1.2  Ulric Neisser, 
an important figure in the 
development of cognitive 
psychology
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(e.g., original sentences never heard before, incorrect grammar). Instead, 
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of the language(s) spoken around them without explicit feedback on the lan-
guage they produce. In other words, language abilities result from cognitive 
processes inherent to humans. From Chomsky’s argument, psychologists 
began to realize that the study of cognitive processes is an important part of 
understanding behavior—that understanding the processes behind the overt 
behaviors would advance our understanding of the mind and behavior in 
important ways. However, behaviorism did influence the way we study cogni-

tive processes today. Its focus on the experimental examination of behavior shaped the 
way researchers approach the study of mental processes. Experimentation is still the 
focus, but cognitive psychologists examine the behaviors resulting from the mental pro-
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Another influential development in the return to cognitive psychology research 
was the invention of the computer. Computers presented an information-processing 
model as a way of thinking about cognitive processes. In this new metaphor for the 
mind, the brain could be thought of as a biological computer, capable of storing large 
amounts of information and acting to alter that information as learning takes place. 
Cognitive processes were the “software” that processed the information (with the 
brain as the “hardware”). The information-processing model helped psychologists 
think about cognition in a new way, which spurred research on how information is 
stored in our minds and how that information is acted on as we encounter new infor-
mation related to what is already stored. This model also provided a universal lan-
guage to allow researchers to discuss the processes of the mind and their connection 
to the brain.

A milestone in the development of cognitive psychology as a coherent field of study 
was a book by Ulric Neisser (1967) that tied together various topics, such as memory, 
perception, attention, and language, as a unified field. Neisser coined the term cognitive 
psychology for the topics you are studying in this course, and he is widely viewed as the 
father of the field due to this contribution. Throughout his career, Neisser conducted 
research in different areas of cognitive psychology with a focus on cognition in everyday 
behaviors.

Despite his important contribution, the field of cognitive psychology differs some-
what from the topics Neisser discussed in his book. The topics you see in this text are 
broader in scope than those Neisser started with when he first described cognitive psy-
chology. For example, in each chapter of this text you will find discussion of work in 
neuroscience that examines the biological underpinnings of cognitive processes. 
Cognitive neuroscience has become one of the most influential areas of cognitive psy-
chology. This topic is introduced in Chapter 2 and comes up throughout the book, as 
research in this area informs theory about different cognitive processes. This area of 
cognitive psychology brings together the different topics in the other chapters of the text 
under the biological approach to the study of cognition. In addition, a more holistic 
approach to memory is now taken by researchers than what was presented in Neisser’s 
book. He discussed memory by modality of information (e.g., “visual memory,” “active 
verbal memory”) instead of as one connected topic. In fact, the study of memory has 
become a large part of the study of cognition in the decades that followed the publication 
of Neisser’s book. A glance at the table of contents of this text shows three chapters 
(Chapters 5–7) devoted to memory, and this topic is touched on in additional chapters 
as it connects with other topics (e.g., concepts, imagery). Finally, cognitive psychology is 
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not an isolated field. It has important connec-
tions to other fields such as social psychology, 
philosophy, biology, and the law. You will see 
some of these connections illustrated in the 
chapters as we discuss the mental processes that 
make up the field.

Current Approaches to the Study 
of Cognition

In the past few decades, cognitive psychology 
has risen as a major field of study in psychology, 
with a large number of researchers investigating 
questions about cognition and its relation to 
everyday experiences. Current research takes a number of approaches to understanding 
cognition. We discuss a few of the most influential approaches to allow you to better 
understand why researchers have focused on some of the research questions we discuss 
later in this text. These approaches represent some of the ways that researchers think 
about how cognition works, which in turn influences the way they design research stud-
ies to investigate these processes.

Representationalism
A popular perspective in cognition is to consider information from the world as 
being represented in some form in our minds. For example, we might store the con-
cept of armadillo in various ways. We could represent armadillo as an exemplar of the 
category of animals or in interconnections with related animals. We might also rep-
resent it as a concept with characteristic features (e.g., mammal, hard shell, digs). The 
basic aspect of the representationalist approach is that knowledge about the world is 
represented in our minds such that cognitive processes can “operate” on the repre-
sentations. If we read about armadillos or see a documentary about them, we might 
change or add to this stored information as we learn more about armadillos than we 
previously knew.

In early representationalist models (Rumelhart & Norman, 1988), information 
was thought to be stored as symbols that could be operated on in the way that math-
ematical variable symbols (e.g., 2 and II are both symbols used to represent the con-
cept of two) are operated on (we can manipulate these symbols using operations such 
as addition or multiplication). This allowed researchers to study the operations as 
processes of cognition. For example, models of perception relied on feature detectors 
that stored information about features encountered in the world (e.g., lines, curves, 
colors). We can identify objects when our feature system identifies particular features 
that we know to be a part of an object. If we detect perpendicular edges in an object, 
then the feature system can rule out objects with rounded edges and narrow identifi-
cation down to objects with sharper edges. In this way, the features we see are stored 
as feature symbols in our minds. As knowledge of cognition has advanced, these 
symbol systems have become more complex in representing the knowledge stored in 
our minds.

The representationalist approach arose from the computer and information- 
processing models of cognition. Information is stored in computers in the form of 0’s 
and 1’s that form chains of “off ” and “on” signals. This is similar to the way that neu-
rons either fire or do not fire at any given time. In this way, the computer model is 
analogous to how the brain functions. Seeing this similarity, some cognitive and 

1.1.	 List four cognitive processes studied by cognitive 
psychologists.

1.2.	 What three events influenced the development of cognitive 
psychology?

1.3.	 From the description of the types of processes studied in 
cognitive psychology, what processes do you think were 
involved in generating your response to the two previous 
questions?

Stop and Think
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physiological psychologists have considered information as being represented in the 
mind through the “on” and “off ” firing patterns of groups of neurons. This allows 
researchers to think of information as being stored in the mind and available for pro-
cessing as we interpret, analyze, and alter this information in our thinking.

The representationalist perspective connects well with the biological perspec-
tive (see later in this section), as it provides a model of cognition in sync with the 
physiological processes that occur in the brain. However, the primary model for 
representationalism is the computer metaphor for the mind. The language of com-
puters is typically evoked in describing the representations found in the mind. For 
example, concepts are often described as storage nodes of information in a hierar-
chical network (see Chapter 10 for further discussion of concepts). Thus, this 
approach has a different origin and conceptual structure than the biological 
approach described shortly.

Embodied Cognition
Another approach to the study of cognition views our cognitive processes as providing a 
means of interacting with the world around us. In this view, our visual sense doesn’t 
simply create representations of objects and scenes from the world for us to interpret and 
process. Instead, it provides information about the world that allows us to do things in 
that world, such as walking through a doorway or catching a ball. In other words, our 
cognitive processes have evolved to allow us to interact with the world (objects, people, 

conversations) and should be studied according 
to the purpose they serve. As such, our motions 
and interactions with objects in the world will 
influence our cognition. Researchers who adhere 
to the embodied cognition perspective examine 
cognition as an interaction between humans (and 
other animals) and their environment. Studies 
from this area, for example, have shown that 
memory of a text is better when people act it out 
compared with other learning strategies, like 
rereading the text (Scott, Harris, & Rothe, 2001), 
that people will look at the space on an empty 
screen when recalling information previously 
presented at that location on the screen 
(Richardson & Spivey, 2000), and that when peo-
ple are asked to wear shoulder pads, those with 
experience wearing shoulder pads to play 
American football pass through a small open 
space in a different way than those without expe-
rience playing the sport (Higuchi et al., 2011). 
These results show that our memory, language, 

and perception processes depend on our interactions with the world around us. More 
about this perspective is discussed in each of the topical chapters where this approach 
has been applied.

Biological Perspective
We have already had some discussion of the role biology plays in the study of cogni-
tion as we have considered the area of cognitive neuroscience and its connection to the 
representationalist approach. However, some researchers have considered a biological 
perspective behind cognition beyond just the specific brain activity associated with 
different cognitive processes. These researchers build theories of cognition using a  
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Photo 1.4  Researchers who adhere to the embodied cognition approach 
believe that perception serves as a process to aid interaction with the 
environment.

Embodied cognition: a perspective 
in psychology that cognition 
serves for bodily interaction 
with the environment
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predictions of multiple theories, ruling some out, and leaving only 
those consistent with the data left standing. Parsimony is a kind of 
tiebreaker in this competition. It is the principle to prefer the sim-
ple explanations over more complex ones. If there are two or more 
theories left standing (accounting for the same amount of data), 
then adopting the least complex one is preferred (at least until fur-
ther data are collected that refute the simpler theory).

Consider once again the shopping story with which we started 
the chapter. This story includes many behaviors that we (as cognitive 
psychologists) may wish to understand. Let’s focus on one of them: 
deciding whether to take the “buy 2, get 50% off ” deal. Our behavior 
of interest here is how one makes this and other similar decisions. In 
the context of research, the behavior of interest is typically referred 
to as the dependent (or response) variable. Having identified what 
we want to explain, the next step is to identify what and how differ-
ent variables might affect this dependent variable. The variable you 
have control over and can control and manipulate is known as the 
independent (or explanatory) variable. The set of variables and how 

they are related to each other is what constitutes our theory. For this example there may 
be many relevant variables, but for our purposes here let’s keep it simple and just pick 
two: the nature of the deal being offered (“buy 2, get 50% off ”) and the starting price of 
the product. Suppose our theory says that people make their decisions based on how 
they frame their potential gains and losses (e.g., Thaler, 1985; Sinha & Smith, 2000). In 
other words, the shopper’s decision may depend on whether he or she is thinking about 
the deal as either a gain or a reduced loss. How the deal is presented may have an 
impact on how shoppers view the deal. Consider three ways of presenting what is 
essentially the same deal: “50% off,” “buy one, get one free,” and “buy 2, get 50% off ” (so 
if you buy two boxes with an initial price of $1 each, you’ll pay only $1 total with all 
three deals; see Figure 1.1). The first case frames the deal in terms of price savings (a 
reduced loss), the second in terms of getting extra product (a gain), and the third is a 
mixture of the two. With a starting price of $1, consumers may view the potential of 
gaining an extra product as most important. However, if the starting price of the prod-
uct is larger (e.g., $5), then consumers may change their decision-making processes in 
favor of reduced losses. These last statements amount to predictions or hypotheses 
made by the theory. The next step is to design research studies to test the predictions 
derived from the theory.

Research Methodologies

While following chapters describe research and theories across a broad spectrum of 
behaviors, the methods used can generally be classified into three approaches: case stud-
ies, correlational studies, and experimental studies.

Case Studies
A case study focuses on intensive analyses of a single individual or more broadly on a 
single observation unit (e.g., the unit of analysis for the research could be on a couple or 
on a single institution). Often, the focus of case studies is on unique individuals  
who display characteristics outside of what is considered the norm. Henry Molaison 
(“H. M.”) was one of the most studied individuals of all time. In 1953, to relieve his severe 
epileptic seizures, H. M. had brain surgery to remove parts of his medial temporal lobe. 
Following the surgery it was revealed that H.M. had lost the ability to remember events 
of his life that occurred after his surgery (anterograde amnesia). H. M. was the subject of 
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Photo 1.5  How we make decisions in our daily lives 
depends on a variety of different variables.

Parsimony: the principle of 
preferring simple explanations 
over more complex ones

Dependent variable: the behavior 
that is measured in a research study

Independent variable: a factor in an 
experiment that is manipulated by the 
researcher (e.g., randomly assigning 
subjects to a group in the experiment)

Case study: a research study that 
focuses on intensive analyses of a 
single individual or more broadly 
on a single observation unit
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priming task, participants respond to a series of stimuli (e.g., “Press the right button if 
the string of letters is a real word. Press the left button if the string of letters is not a real 
word.”). Embedded within the list of stimuli are sets of paired trials, the first of which is 
called the “prime” and the second the “target.” Researchers are typically interested in 
how quickly participants respond to the target stimuli when it follows a related prime 
(compared to when it follows an unrelated prime). For example, suppose the target is the 
word DOCTOR and it is preceded by either the word NURSE (related) or BREAD 
(unrelated). Typically, participants would respond faster to DOCTOR when NURSE 
precedes it than when it is preceded by BREAD (Meyer & Schvaneveldt, 1971). Following 
a logic similar to that proposed by Donders, this difference in reaction time between the 
two conditions is thought to reflect cognitive processing differences.

After reading the previous examples you might have the impression that all reac-
tion time studies focus on button pressing. That isn’t the case. Throughout this text-
book you’ll see a wide variety of reaction time measurements involving other behaviors 
(e.g., naming times, reaching times, recognition judgments). Recently, monitoring eye 
movements has become an extremely popular behavioral measurement in cognitive 
psychology. Our eyes are constantly jumping around, moving from one fixation 
(keeping still with one thing in focus for 200–350 milliseconds) to another. The fun-
damental assumption with this methodology is that there is a tight coupling between 
the eyes and the mind. In other words, we think about what we look at, and how long 
we look at something reflects underlying mental processing. Initial interest in using 
eye movements to measure cognition focused on attempts to understand the pro-
cesses involved in reading. However, recent technological advancements have led to 
an explosion of the use of eye movements to address research questions across a wide 
range of cognitive psychology subdomains (e.g., spoken language comprehension, 
language production, attention and visual search, scene perception). Similar to their 
work with the button-pressing method discussed earlier, researchers typically com-
pare how long participants fixate on stimuli from different experimental conditions to 
test their theories.

Beyond Accuracy and Response Time
While much of the research that you will read about in the following chapters reports 
dependent variables using either response time or accuracy alone, many other measures 
are used as well. Think of your own experiences. When you try to do something very 
quickly, your error rate increases; as a task gets harder, your performance may get slower 
and you make more errors. Some research focuses on this tight tradeoff between speed 

and accuracy (e.g., Kahana & Loftus, 1999; Meyer, Osman, 
Irwin, & Yantis, 1988). Other research focuses not on the 
time taken to initiate a response but rather on other char-
acteristics (e.g., duration, velocity, direction of movement) 
of response (e.g., Abrams & Balota, 1991).

Within the rapidly growing field of cognitive neuro-
science, recent technological advances in brain imaging 
techniques have led to the development of brain visual-
ization measures. For example, using methods like elec-
troencephalography (EEG) and functional magnetic 
resonance imaging (fMRI) researchers are able to “watch” 
the neural activity of the brain while it is processing 
information. We describe some of these procedures in 
greater detail in Chapter 2. Often these new techniques 
are combined with the old standbys of accuracy and 
response time to gain new insights into the nature of 
mental processing (e.g., Posner, 2005).Photo 1.6  A researcher checking fMRI images.
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