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Barn swallows in Minnesota have built nests in-• 
side a Home Depot warehouse store, safe from the 
weather and from predators. So how do they get in 
and out to bring food to their chicks when the doors 
are closed? They fl utter near the motion sensors that 
operate the doors until they open!

A firefighter in Georgia routinely braves life-• 
threatening situations to rescue people in distress. 
Yet the fi refi ghter is paralyzed with fear whenever he 
sees someone dressed as a clown. He has been terri-
fi ed of clowns ever since the third grade (Ryckeley, 
2005).

What common thread runs through these diverse 
situations? What connects a superstitious ballplayer 
or a clown-phobic firefighter to potato-washing 
monkeys and door-opening swallows?

The answer is learning. That may surprise you. 
When most people think of learning, they picture 
students reading textbooks or novices gaining profi -
ciency in a skill, such as skiing or playing the guitar. 
To a psychologist, however, learning is any rela-
tively durable change in behavior or knowledge 

Let’s see if you can guess the answer to a riddle. 
What do the following scenarios have in common?

In 1953 a Japanese researcher observed a young • 
macaque (a type of monkey) on the island of Ko-
shima washing a sweet potato in a stream before 
eating it. No one had ever seen a macaque do this 
before. Soon, other members of the monkey’s troop 
were showing the same behavior. Several genera-
tions later, macaques on Koshima still wash their 
potatoes before eating them (De Waal, 2001).

In 2005 Wade Boggs was elected to baseball’s Hall • 
of Fame. Boggs was as renowned for his superstitions 
as he was for his great hitting. For 20 years Boggs ate 
chicken every day of the year. Before games he fol-
lowed a rigorous set of rituals that included stepping 
on the bases in reverse order, running wind sprints 
at precisely 17 minutes past the hour, and tossing 
exactly three pebbles off the field. Every time he 
stepped up to hit during a game, he drew the Hebrew 
letter chai in the dirt with his bat. For Boggs, the 
slightest deviation in this routine was profoundly 
upsetting (Gaddis, 1999; Vyse, 2000).
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however, is considerably more startling: The princi-
ples that explain learned responses in animals explain 
much of human learning, too. Thus, the same mecha-
nisms that explain how barn swallows learn to op-
erate an automated door can account for a profes-
sional athlete’s bizarre superstitions. Indeed, many 
of the most fascinating discoveries in the study of 
learning originated in studies of animals.

In this chapter, you will see how fruitful the re-
search into learning has been and how wide ranging 
its applications are. We will focus most of our atten-
tion on a specific kind of learning: conditioning. 
Conditioning involves learning associations between 
events that occur in an organism’s environment 
(eating chicken and having success hitting a base-
ball is one example). In investigating conditioning, 
psychologists study learning at a fundamental level. 
This strategy has paid off with insights that have laid 
the foundation for the study of more complex forms 
of learning, such as learning by observation (the 
kind of learning that may account for the Koshima 
macaques picking up one monkey’s habit of wash-
ing her sweet potatoes). In the Personal Application, 
you’ll see how you can harness the principles of con-
ditioning to improve your self-control. The Critical 
Thinking Application shows how conditioning pro-
cedures can be used to manipulate emotions.

that is due to experience. Macaques aren’t born 
with the habit of washing their sweet potatoes, nor 
do swallows begin life knowing how to operate mo-
tion sensors. Wade Boggs adopted his superstitious 
rituals because they seemed to be associated with 
his successfully hitting a baseball. The firefighter 
in Georgia wasn’t born with a fear of clowns, since 
he only began to be frightened of them in the third 
grade. In short, all these behaviors are the product 
of experience—that is, they represent learning.

When you think about it, it would be hard to 
name a lasting change in behavior that isn’t the re-
sult of experience. That is why learning is one of the 
most fundamental concepts in all of psychology. 
Learning shapes personal habits, such as nailbiting; 
personality traits, such as shyness; personal pref-
erences, such as a distaste for formal clothes; and 
emotional responses, such as reactions to favorite 
songs. If all your learned responses could somehow 
be stripped away, little of your behavior would be 
left. You would not be able to talk, read a book, or 
cook yourself a hamburger. You would be about as 
complex and interesting as a turnip.

As the examples at the start of this discussion 
show, learning is not an exclusively human process. 
Learning is pervasive in the animal world as well, a 
fact that won’t amaze anyone who has ever owned a 
dog or seen a trained seal in action. Another insight, 

Do you go weak in the knees at the thought of 
standing on the roof of a tall building? Does your 
heart race when you imagine encountering a harm-
less garter snake? If so, you can understand, at least 
to some degree, what it’s like to have a phobia. Pho-
bias are irrational fears of specifi c objects or situ-
ations. Mild phobias are commonplace. Over the 
years, students in my classes have described their 
phobic responses to a diverse array of stimuli, includ-
ing bridges, elevators, tunnels, heights, dogs, cats, 
bugs, snakes, professors, doctors, strangers, thunder-
storms, and germs. If you have a phobia, you may 
have wondered how you managed to acquire such a 
perplexing fear. Chances are, it was through classi-
cal conditioning (Antony & McCabe, 2003).

Classical conditioning is a type of learning in 
which a stimulus acquires the capacity to evoke 
a response that was originally evoked by another 
stimulus. The process was first described around 

1900 by Ivan Pavlov, and it is sometimes called Pav-
lovian conditioning in tribute to him. The term 
conditioning came from Pavlov’s determination to 
discover the “conditions” that produce this kind of 
learning. The learning process described by Pavlov 
was characterized as “classical” conditioning de-
cades later (starting in the 1940s) to distinguish it 
from other types of conditioning that attracted re-
search interest around then (Clark, 2004).

Pavlov’s Demonstration: 
“Psychic Refl exes” 5a

Ivan Pavlov was a prominent Russian physiologist 
who did Nobel prize–winning research on digestion. 
Something of a “classic” himself, he was an absent-
minded but brilliant professor obsessed with his re-
search. Legend has it that Pavlov once reprimanded 
an assistant who arrived late for an experiment be-
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Key Learning Goals
6.1 Describe Pavlov’s dem-
onstration of classical condi-
tioning and the key elements 
in this form of learning.
6.2 Clarify how classical con-
ditioning may shape emotions 
and physiological processes, 
including drug eff ects.
6.3 Describe acquisition, 
extinction, and spontane-
ous recovery in classical 
conditioning.
6.4 Compare the processes 
of generalization and discrimi-
nation, and review the classic 
study of Little Albert.
6.5 Explain what happens in 
higher-order conditioning.

Classical Conditioning
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tal, although he had the insight to recognize its sig-
nifi cance. His subjects were dogs restrained in har-
nesses in an experimental chamber (see Figure 6.1). 
Their saliva was collected by means of a surgically 
implanted tube in the salivary gland. Pavlov would 
present meat powder to a dog and then collect the re-
sulting saliva. As his research progressed, he noticed 
that dogs accustomed to the procedure would start 
salivating before the meat powder was presented. For 
instance, they would salivate in response to a click-
ing sound made by the device that was used to pre-
sent the meat powder.

Intrigued by this unexpected finding, Pavlov 
decided to investigate further. To clarify what was 
happening, he paired the presentation of the meat 
powder with various stimuli that would stand out 
in the laboratory situation. For instance, in some 
experiments he used a simple auditory stimulus—
the presentation of a tone. After the tone and the 
meat powder had been presented together a num-
ber of times, the tone was presented alone. What 
happened? The dogs responded by salivating to the 
sound of the tone alone.

What was so significant about a dog salivat-
ing when a tone was presented? The key is that the 
tone started out as a neutral stimulus. That is, it did 
not originally produce the response of salivation. 
However, Pavlov managed to change that by pair-

cause of trying to avoid street fi ghting in the midst 
of the Russian Revolution. The assistant defended 
his tardiness, saying, “But Professor, there’s a revolu-
tion going on with shooting in the streets!” Pavlov 
supposedly replied, “What the hell difference does 
a revolution make when you’ve work to do in the 
laboratory? Next time there’s a revolution, get up 
earlier!” Apparently, dodging bullets wasn’t an ad-
equate excuse for delaying the march of scientifi c 
progress (Fancher, 1979; Gantt, 1975).

Pavlov was studying the role of saliva in the di-
gestive processes of dogs when he stumbled onto 
what he called “psychic refl exes” (Pavlov, 1906). Like 
many great discoveries, Pavlov’s was partly acciden-

Ivan Pavlov
“Next time there’s a revolution, 
get up earlier!”
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Surrounded by his research staff , the great Russian physiologist 
Ivan Pavlov (center, white beard) demonstrates his famous classical 
conditioning experiment with dogs.
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Figure 6.1
Classical conditioning apparatus. An experimental arrangement similar to the one depicted here (taken from Yerkes & Mor-
gulis, 1909) has typically been used in demonstrations of classical conditioning, although Pavlov’s original setup (see inset) was 
quite a bit simpler. The dog is restrained in a harness. A tone is used as the conditioned stimulus (CS), and the presentation of meat 
powder is used as the unconditioned stimulus (US). The tube inserted into the dog’s salivary gland allows precise measurement of 
its salivation response. The pen and rotating drum of paper on the left are used to maintain a continuous record of salivary fl ow. 
(Inset) The less elaborate setup that Pavlov originally used to collect saliva on each trial is shown here (Goodwin, 1991).
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In contrast, the link between the tone and sali-
vation was established through conditioning. It is 
therefore called a conditioned association. Thus, the 
conditioned stimulus (CS) is a previously neu-
tral stimulus that has, through conditioning, 
acquired the capacity to evoke a conditioned re-
sponse. The conditioned response (CR) is a learned 
reaction to a conditioned stimulus that occurs 
because of previous conditioning. In Pavlov’s ini-
tial demonstration, the UR and CR were both saliva-
tion. When evoked by the US (meat powder), saliva-
tion was an unconditioned response. When evoked 
by the CS (the tone), salivation was a conditioned 
response. Although the unconditioned response 
and conditioned response sometimes consist of the 
same behavior, there usually are subtle differences 
between them, as conditioned responses often are 
weaker or less intense. And in some cases the UR and 
CR may be quite different, albeit intimately related. 
For example, if an animal is given a brief shock as a 
US, the unconditioned response is pain, whereas the 
conditioned response is fear of imminent pain. In 
any event, the procedures involved in classical con-
ditioning are outlined in Figure 6.2.

Pavlov’s “psychic reflex” came to be called the 
conditioned refl ex. Classically conditioned responses 
have traditionally been characterized as refl exes and 
are said to be elicited (drawn forth) because most of 
them are relatively automatic or involuntary. How-
ever, research in recent decades has demonstrated 
that classical conditioning is involved in a wider 
range of human and animal behavior than previ-
ously appreciated, including some types of non-
refl exive responding (Allan, 1998). Finally, a trial 
in classical conditioning consists of any presenta-
tion of a stimulus or pair of stimuli. Psychologists 
are interested in how many trials are required to es-
tablish a particular conditioned bond. The number 
of trials needed to form an association varies con-
siderably. Although classical conditioning generally 
proceeds gradually, it can occur quite rapidly, some-
times in just one pairing of the CS and US.

Classical Conditioning 
in Everyday Life 5a

In laboratory experiments on classical conditioning, 
researchers have generally worked with extremely 
simple responses. Besides salivation, frequently 
studied favorites include eyelid closure, knee jerks, 
and the fl exing of various limbs. The study of such 
simple responses has proven both practical and pro-
ductive. However, these responses do not even begin 
to convey the rich diversity of everyday behaviors 

PSYK TREK

ing the tone with a stimulus (meat powder) that did 
produce the salivation response. Through this pro-
cess, the tone acquired the capacity to trigger the re-
sponse of salivation. What Pavlov had demonstrated 
was how learned associations—which were viewed 
as the basic building blocks of the entire learning 
process—were formed by events in an organism’s 
environment. Based on this insight, he built a broad 
theory of learning that attempted to explain aspects 
of emotion, temperament, neuroses, and language 
(Windholz, 1997). His research and theory proved 
enormously influential around the world and re-
mains so today (Boakes, 2003; Marks, 2004).

Terminology and 
Procedures 5a

Classical conditioning has its own special vocabu-
lary. Although it may seem intimidating to the un-
initiated, this terminology is not all that mysterious. 
The bond Pavlov noted between the meat powder 
and salivation was a natural, unlearned association. 
It did not have to be created through conditioning. 
It is therefore called an unconditioned association. 
Thus, the unconditioned stimulus (US) is a stimu-
lus that evokes an unconditioned response with-
out previous conditioning. The unconditioned 
response (UR) is an unlearned reaction to an un-
conditioned stimulus that occurs without previ-
ous conditioning.

PSYK TREK
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regulated by classical conditioning. Let’s look at 
some examples of classical conditioning taken from 
everyday life.

Conditioned Fears 5a
Classical conditioning often plays a key role in shap-
ing emotional responses such as fears. Phobias are 
a good example of such responses. Case studies of 
patients suffering from phobias suggest that many 
irrational fears can be traced back to experiences 
that involve classical conditioning (Antony & Mc-
Cabe, 2003; Muris & Mercklebach, 2001). It is easy 
to imagine how such conditioning can occur out-
side of the laboratory. For example, a student of 
mine troubled by a severe bridge phobia was able to 
pinpoint childhood conditioning experiences as the 
source of her phobia (see Figure 6.3). Whenever her 
family drove to visit her grandmother, they had to 
cross a rickety, dilapidated bridge in the countryside. 
Her father, in a misguided attempt at humor, would 
stop short of the bridge and carry on about the enor-
mous danger. The naive young girl was terrifi ed by 
her father’s scare tactics. Hence, the bridge became 
a conditioned stimulus eliciting great fear. Unfor-
tunately, the fear spilled over to all bridges and 40 
years later she was still troubled by this phobia.

Everyday fear responses that are less severe than 
phobias may also be products of classical condition-
ing. For instance, if you cringe when you hear the 
sound of a dentist’s drill, this response is a result of 
classical conditioning. In this case, pain has been 
paired with the sound of the drill, which became a 
CS eliciting your cringe.

That is not to say that traumatic experiences as-
sociated with stimuli automatically lead to condi-
tioned fears or phobias. Whether fear conditioning 
takes place depends on a constellation of factors. 
Some people acquire conditioned fears less readily 
than others, probably because of differences in their 
genetic makeup (Hettema et al., 2003). Conditioned 
fears are less likely to develop when events seem es-
capable and controllable and when people have a 
history of nontraumatic encounters in similar situ-
ations (for example, with dentists) (Mineka & Zin-
barg, 2006).

Other Conditioned 
Emotional Responses 5a
Classical conditioning is not limited to producing 
unpleasant emotions such as fear. Many pleasant 
emotional responses are also acquired through clas-
sical conditioning. Consider the following example, 
described by a woman who wrote a letter to a news-
paper columnist about the news that a company was 

in shap
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Figure 6.2
The sequence of events in classical conditioning. (a) Moving downward, this series of three 
panels outlines the sequence of events in classical conditioning, using Pavlov’s original demonstra-
tion as an example. (b) As you encounter other examples of classical conditioning throughout the 
book, you will see many diagrams like the one in this panel, which will provide snapshots of specifi c 
instances of classical conditioning.

Figure 6.3
Classical conditioning 
of a fear response. Many 
emotional responses that 
would otherwise be puzzling 
can be explained by classical 
conditioning. In the case of 
one woman’s bridge phobia, 
the fear originally elicited by 
her father’s scare tactics be-
came a conditioned response 
to the stimulus of bridges.
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specialized proteins called antibodies. The critical 
importance of the immune response becomes evi-
dent when the immune system is disabled, as occurs 
with the disease AIDS (acquired immune defi ciency 
syndrome).

Research has revealed that the functioning of the 
immune system can be infl uenced by psychological 
factors, including conditioning (Ader, 2001, 2003). 
Robert Ader and Nicholas Cohen (1984, 1993) have 
shown that classical conditioning procedures can 
lead to immunosuppression—a decrease in the pro-
duction of antibodies. In a typical study, animals are 
injected with a drug (the US) that chemically causes 
immunosuppression while they are simultaneously 
given an unusual-tasting liquid to drink (the CS). 
Days later, after the chemical immunosuppression 
has ended, some of the animals are reexposed to 
the CS by giving them the unusual-tasting solution. 
Measurements of antibody production indicate that 
animals exposed to the CS show a reduced immune 
response (see Figure 6.5).

Studies have also demonstrated that classical con-
ditioning can infl uence sexual arousal (Pfaus, Kippin, 
& Centeno, 2001). For example, research has shown 
that quail can be conditioned to become sexually 
aroused by a neutral, nonsexual stimulus—such as 
a red light—that has been paired with opportuni-
ties to copulate (Domjan, 1992, 1994). Conditioned 
stimuli can even elicit increased sperm release in male 
quail—a conditioned response that would convey an 
obvious evolutionary advantage (Domjan, Blesbois, 
& Williams, 1998). This line of research bolsters 
the idea that stimuli routinely paired with human 
sexual interactions, such as seductive nightgowns, 
mood music, lit candles, and the like, probably be-
come conditioned stimuli that elicit arousal (as you 
might guess, this hypothesis has been diffi cult to in-
vestigate with human subjects). Classical condition-
ing may also underlie the development of fetishes 
for inanimate objects. If quail can be conditioned to 
fi nd a red light arousing, it seems likely that humans 
may be conditioned to be aroused by objects such as 
shoes, boots, leather, and undergarments that may 
be paired with events eliciting sexual arousal.

Conditioning and Drug Effects
As we discussed in Chapter 5, drug tolerance involves 
a gradual decline in responsiveness to a drug with 
repeated use, so that larger and larger doses are re-
quired to attain the user’s customary effect. Most 
theories assert that drug tolerance is largely attribut-
able to physiological changes in the user. However, 
research by Shepard Siegel (2005) demonstrates that 
classical conditioning also contributes to drug toler-
ance—sometimes in unexpected ways.

bringing back a discontinued product—Beemans 
gum. She wrote:

That was the year I met Charlie. I guess fi rst love is al-
ways the same. . . . Charlie and I went out a lot. He 
chewed Beemans gum and he smoked. . . . We would 
go to all the passion pits—the drive-in movies and the 
places to park. We did a lot of necking. . . [but] Charlie 
and I drifted apart. We both ended up getting married to 
different people.

And the funny thing is . . . for years the combined 
smell of cigarette smoke and Beemans gum made my 
knees weak. Those two smells were Charlie to me. When 
I would smell the Beemans and the cigarette smoke, I 
could feel the butterfl ies dancing all over my stomach.

The writer clearly had a unique and long-lasting 
emotional response to the smell of Beemans gum 
and cigarettes. The credit for this pleasant response 
goes to classical conditioning (see Figure 6.4).

Advertising campaigns often try to take advan-
tage of classical conditioning (see the Personal Ap-
plication for this chapter). Advertisers often pair 
their products with USs that elicit pleasant emotions 
(Till & Priluck, 2000). The most common strategy is 
to present a product in association with an attrac-
tive person or enjoyable surroundings. Advertisers 
hope that these pairings will make their products 
conditioned stimuli that evoke good feelings. For 
example, automobile manufacturers like to show 
their sports-utility vehicles in stunningly beautiful 
outdoor vistas that evoke pleasant feelings and nos-
talgic thoughts of past vacations.

Conditioning and 
Physiological Responses 5a
Classical conditioning affects not only overt behav-
iors but physiological processes as well. Consider, for 
example, your body’s immune functioning. When 
an infectious agent invades your body, your immune 
system attempts to repel the invasion by producing 

t behav
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Figure 6.4
Classical conditioning 
and romance. Pleasant 
emotional responses can be 
acquired through classical 
conditioning, as illustrated 
by one person’s unusual 
conditioned response to the 
aroma of Beemans gum and 
cigarette smoke.
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Another problem is that when people try to quit 
drugs, exposure to drug-related cues—in the absence 
of actual drug administration—may trigger compen-
satory CRs that increase drug cravings and fuel drug 
addiction and relapse (McDonald & Siegel, 2004). 
Thus, complicated conditioning processes appear to 
play a role in drug tolerance, drug craving, and drug 
overdoses, which need to be factored into the treat-
ment of drug addiction (Siegel & Ramos, 2002).

Basic Processes in 
Classical Conditioning 5b

Classical conditioning is often portrayed as a me-
chanical process that inevitably leads to a certain 
result. This view refl ects the fact that most condi-
tioned responses are refl exive and diffi cult to con-
trol—Pavlov’s dogs would have been hard pressed 
to withhold their salivation. Similarly, most people 
with phobias have great diffi culty suppressing their 
fear. However, this vision of classical conditioning 
as an “irresistible force” is misleading, because it 
fails to consider the many factors involved in clas-
sical conditioning (Kehoe & Macrae, 1998). In this 
section, we’ll look at basic processes in classical con-
ditioning to expand on the rich complexity of this 
form of learning.

Acquisition: Forming 
New Responses 5b
We have already discussed acquisition without attach-
ing a formal name to the process. Acquisition refers 
to the initial stage of learning something. Pav-
lov theorized that the acquisition of a conditioned 
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Stimuli that are consistently paired with admin-
istration of drugs can acquire the capacity to elicit 
conditioned responses in both humans and labora-
tory animals. There is a special wrinkle, however, 
when drug administration serves as a US. In many 
instances, the conditioned responses are physiologi-
cal reactions that are just the opposite of the normal 
effects of the drugs (Siegel et al., 2000). These op-
ponent responses, which have been seen as the re-
sult of conditioning with narcotics, stimulants, and 
alcohol, are called compensatory CRs because they 
partially compensate for some drug effects. These 
compensatory CRs help maintain homeostasis (in-
ternal balance) in physiological processes. They are 
adaptive in the short term, as they counterbalance 
some of the potentially dangerous effects of various 
drugs.

What role do these compensatory CRs play in 
drug tolerance? Most drug users have routines that 
lead to the consistent pairing of drug administra-
tion and certain stimuli, such as syringes, cocaine 
bottles, and specifi c settings and rituals. Even the 
drug administration process itself can become a CS 
associated with drug effects (Weise-Kelly & Siegel, 
2001). According to Siegel (2005), these environ-
mental cues eventually begin to elicit compensatory 
CRs that partially cancel out some of the anticipated 
effects of abused drugs (see Figure 6.6). As these 
compensatory CRs strengthen, they neutralize more 
and more of a drug’s pleasureable effects, producing 
a gradual decline in the user’s responsiveness to the 
drug (in other words, tolerance).

Things can go awry, however, when drug users 
depart from their normal drug routines. If drugs are 
taken in new ways or in new settings, the usual com-
pensatory CRs may not occur. With their counter-
balancing effects eliminated, the drugs may have a 
much stronger impact than usual, thus increasing 
the risk of an overdose (Siegel, 2001). This model 
may explain why heroin addicts seem more prone to 
overdose when they shoot up in unfamiliar settings. 

Figure 6.5
Classical conditioning of immunosuppression. When 
a neutral stimulus is paired with a drug that chemically causes 
immunosuppression, it can become a CS that elicits immuno-
suppression on its own. Thus, even the immune response can 
be infl uenced by classical conditioning.

Figure 6.6
The contribution of 
classical conditioning to 
drug tolerance. According 
to Siegel (2005), stimuli that 
are paired with drug ad-
ministration often come to 
elicit compensatory CRs that 
partially off set some of the 
physiological eff ects of the 
drugs. The growth of these 
compensatory CRs contrib-
utes to users’ tolerance of 
these drugs.
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Extinction: Weakening 
Conditioned Responses 5b
Fortunately, a newly formed stimulus-response 
bond does not necessarily last indefi nitely. If it did, 
learning would be infl exible, and organisms would 
have diffi culty adapting to new situations. Instead, 
the right circumstances produce extinction, the 
gradual weakening and disappearance of a con-
ditioned response tendency.

What leads to extinction in classical condition-
ing? The consistent presentation of the conditioned 
stimulus alone, without the unconditioned stimulus. 
For example, when Pavlov consistently presented 
only the tone to a previously conditioned dog, the 
tone gradually lost its capacity to elicit the response 
of salivation. Such a sequence of events is depicted 
in the tan portion of Figure 6.7, which graphs the 
amount of salivation by a dog over a series of con-
ditioning trials. Note how the salivation response 
declines during extinction.

For an example of extinction from outside the 
laboratory, let’s assume that you cringe at the sound 
of a dentist’s drill, which has been paired with pain 
in the past. You take a job as a dental assistant and 
you start hearing the drill (the CS) day in and day 
out without experiencing any pain (the US). Your 
cringing response will gradually diminish and ex-
tinguish altogether.

How long does it take to extinguish a condi-
tioned response? That depends on many factors, but 
particularly important is the strength of the condi-
tioned bond when extinction begins. Some condi-
tioned responses extinguish quickly, while others 
are diffi cult to weaken. Conditioned fears tend to be 
relatively hard to extinguish.

Spontaneous Recovery: 
Resurrecting Responses 5b
Some conditioned responses display the ultimate in 
tenacity by “reappearing from the dead” after hav-
ing been extinguished. Learning theorists use the 
term spontaneous recovery to describe such a resurrec-
tion from the graveyard of conditioned associations. 
Spontaneous recovery is the reappearance of an 
extinguished response after a period of nonexpo-
sure to the conditioned stimulus.

Pavlov (1927) observed this phenomenon in some 
of his pioneering studies. He fully extinguished a 
dog’s CR of salivation to a tone and then returned 
the dog to its home cage for a “rest interval” (a pe-
riod of nonexposure to the CS). On a subsequent 
day, when the dog was brought back to the experi-
mental chamber for retesting, the tone was sounded 
and the salivation response reappeared. Although it 
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 response depends on stimulus contiguity, or the oc-
currence of stimuli together in time and space.

Stimulus contiguity is important, but learning 
theorists now realize that contiguity alone doesn’t 
automatically produce conditioning (Miller & 
Grace, 2003). People are bombarded daily by count-
less stimuli that could be perceived as being paired, 
yet only some of these pairings produce classical 
conditioning. Consider the woman who developed 
a conditioned emotional reaction to the smell of 
Beemans gum and cigarettes. There were no doubt 
other stimuli that shared contiguity with her boy-
friend, Charlie. He smoked, so ashtrays were prob-
ably present, but she doesn’t get weak in the knees at 
the sight of an ashtray.

If conditioning does not occur to all the stimuli 
present in a situation, what determines its occur-
rence? Evidence suggests that stimuli that are novel, 
unusual, or especially intense have more potential 
to become CSs than routine stimuli, probably be-
cause they are more likely to stand out among other 
stimuli (Hearst, 1988).

w e b  l i n k  6.1

Behaviour Analysis and 
Learning

A multitude of annotated 
links, all focusing on learn-
ing through conditioning, 
can be found at the excellent 
Psychology Centre site at 
Athabasca University (Alberta, 
Canada).

c o n c e p t  c h e c k  6.1

Identifying Elements in Classical Conditioning

Check your understanding of classical conditioning by trying to identify the uncondi-
tioned stimulus (US), uncon ditioned response (UR), conditioned stimulus (CS), and con-
ditioned response (CR) in each of the examples below. Fill in the diagram next to each 
example. You’ll fi nd the answers in Appendix A in the back of the book.

1. Sam is 3 years old. One night his parents build a 
roaring fi re in the family room fi replace. The fi re 
spits out a large ember that hits Sam in the arm, 
giving him a nasty burn that hurts a great deal for 
several hours. A week later, when Sam’s parents 
light another fi re in the fi replace, Sam becomes 
upset and fearful, crying and running from the 
room.

2. Melanie is driving to work on a rainy highway 
when she notices that the brake lights of all the 
cars just ahead of her have come on. She hits her 
brakes but watches in horror as her car glides into 
a four-car pileup. She’s badly shaken up in the 
accident. A month later she’s driving in the rain 
again and notices that she tenses up every time 
she sees brake lights come on ahead of her.

3. At the age of 24, Tyrone has recently developed 
an allergy to cats. When he’s in the same room 
with a cat for more than 30 minutes, he starts 
wheezing. After a few such allergic reactions, 
he starts wheezing as soon as he sees a cat in 
a room.
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they went over a particular old bridge. The original 
CS for her fear was that specifi c bridge, but her fear 
was ultimately generalized to all bridges.

John B. Watson, the founder of behaviorism (see 
Chapter 1), conducted an influential early study 
of generalization. Watson and a colleague, Rosalie 
Rayner, examined the generalization of conditioned 
fear in an 11-month-old boy, known in the annals of 
psychology as “Little Albert.” Like many babies, Albert 
was initially unafraid of a live white rat. Then Watson 
and Rayner (1920) paired the presentation of the rat 
with a loud, startling sound (made by striking a steel 
gong with a hammer). Albert did show fear in response 
to the loud noise. After seven pairings of the rat and 
the gong, the rat was established as a CS eliciting a 
fear response (see Figure 6.8). Five days later, Watson 
and Rayner exposed the youngster to other stimuli 
that resembled the rat in being white and furry. They 
found that Albert’s fear response  generalized to a 

had returned, the rejuvenated response was weak. 
The amount of salivation was less than when the 
response was at its peak strength. If Pavlov consis-
tently presented the CS by itself again, the response 
reextinguished quickly. However, in some of the 
dogs the response made still another spontaneous 
recovery (typically even weaker than the fi rst) after 
they had spent another period in their cages (con-
sult Figure 6.7 once again).

Recent studies have uncovered a related phe-
nomenon called the renewal effect—if a response 
is extinguished in a different environment than 
it was acquired, the extinguished response will 
reappear if the animal is returned to the original 
environment where acquisition took place. This 
phenomenon, along with the evidence on spontane-
ous recovery, suggests that extinction somehow sup-
presses a conditioned response rather than erasing a 
learned association. In other words, extinction does 
not appear to lead to unlearning (Bouton, 2002, 2004). 
The theoretical meaning of spontaneous recovery 
and the renewal effect is complex and the subject 
of some debate. However, their practical meaning is 
quite simple. Even if you manage to rid yourself of 
an unwanted conditioned response (such as cringing 
when you hear a dental drill), there is an excellent 
chance that it may make a surprise reappearance 
later. This reality may also help explain why people 
who manage to give up cigarettes, drugs, or poor 
eating habits for a while often relapse and return to 
their unhealthy habits (Bouton, 2000, 2002). The 
renewal effect is also one of the reasons why condi-
tioned fears and phobias are diffi cult to extinguish 
permanently (Hermans et al., 2006).

Stimulus Generalization 
and the Case of Little Albert 5b
After conditioning has occurred, organisms often 
show a tendency to respond not only to the exact CS 
used but also to other, similar stimuli. For example, 
Pavlov’s dogs might have salivated in response to a 
different-sounding tone, or you might cringe at the 
sound of a jeweler’s as well as a dentist’s drill. These 
are examples of stimulus generalization. Stimulus 
generalization occurs when an organism that 
has learned a response to a specifi c stimulus re-
sponds in the same way to new stimuli that are 
similar to the original stimulus. Generalization 
is adaptive given that organisms rarely encounter 
the exact same stimulus more than once (Thomas, 
1992). Stimulus generalization is also commonplace. 
We have already discussed a real-life example: the 
woman who acquired a bridge phobia during her 
childhood because her father scared her whenever 

ms often
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Figure 6.7
Acquisition, extinction, 
and spontaneous recov-
ery. During acquisition, the 
strength of the dog’s condi-
tioned response (measured 
by the amount of salivation) 
increases rapidly, then 
levels off  near its maximum. 
During extinction, the CR 
declines erratically until it’s 
extinguished. After a “rest” 
period in which the dog is 
not exposed to the CS, a 
spontaneous recovery oc-
curs, and the CS once again 
elicits a (weakened) CR. Re-
peated presentations of the 
CS alone reextinguish the 
CR, but after another “rest” 
interval, a weaker spontane-
ous recovery occurs.

Figure 6.8
The conditioning of Little Albert. The diagram 
shows how Little Albert’s fear response to a white rat 
was established. Albert’s fear response to other white, 
furry objects illustrates generalization. In the photo, 
made from a 1919 fi lm, John B. Watson’s collaborator, 
Rosalie Rayner, is shown with Little Albert before he 
was conditioned to fear the rat.
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both. For instance, let’s say your pet dog runs around, 
excitedly wagging its tail, whenever it hears your car 
pull up in the driveway. Initially it will probably re-
spond to all cars that pull into the driveway (stimulus 
generalization). However, if there is anything distinc-
tive about the sound of your car, your dog may gradu-
ally respond with excitement to only your car and not 
to other cars (stimulus discrimination).

The development of stimulus discrimination usu-
ally requires that the original CS (your car) continue 
to be paired with the US (your arrival) while similar 
stimuli (the other cars) not be paired with the US. 
As with generalization, a basic law governs discrimi-
nation: The less similar new stimuli are to the original 
CS, the greater the likelihood (and ease) of discrimina-
tion. Conversely, if a new stimulus is quite similar 
to the original CS, discrimination will be relatively 
diffi cult to learn. What happens to a generalization 
gradient when an organism learns a discrimina-
tion? The generalization gradient gradually narrows 
around the original CS, which means that the organ-
ism is generalizing to a smaller and smaller range of 
similar stimuli (consult Figure 6.9 again).

Higher-Order Conditioning 5b
Imagine that you were to conduct the following ex-
periment. First, you condition a dog to salivate in 
response to the sound of a tone by pairing the tone 
with meat powder. Once the tone is firmly estab-
lished as a CS, you pair the tone with a new stimu-
lus, let’s say a red light, for 15 trials. You then pre-
sent the red light alone, without the tone. Will the 
dog salivate in response to the red light?

The answer is “yes.” Even though the red light has 
never been paired with the meat powder, the light 
will acquire the capacity to elicit salivation by vir-
tue of being paired with the tone (see Figure 6.10). 
This is a demonstration of higher-order condition-
ing, in which a conditioned stimulus functions as 
if it were an unconditioned stimulus. Higher-order 
conditioning shows that classical conditioning does 
not depend on the presence of a genuine, natural US. 
An already established CS can do just fi ne. In higher-
order conditioning, new conditioned responses are 
built on the foundation of already established con-
ditioned responses. Many human conditioned re-
sponses are the product of higher-order conditioning 
(Rescorla, 1980). For example, while driving, many 
people react to the sight of a police car with a surge 
of anxiety, even if they are under the speed limit. 
This refl exive response is an example of higher-order 
conditioning (the visual stimulus of a police car has 
probably been paired with a traffi c ticket in the past, 
which is a previously established CS).

wing ex
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 variety of stimuli, including a rabbit, a dog, a fur coat, 
a Santa Claus mask, and Watson’s hair.

The likelihood and amount of generalization to a 
new stimulus depend on the similarity between the 
new stimulus and the original CS (Balsam, 1988). 
The basic law governing generalization is this: The 
more similar new stimuli are to the original CS, the 
greater the generalization. This principle can be quan-
tifi ed in graphs called generalization gradients, such 
as those shown in Figure 6.9. These generalization 
gradients map out how a dog conditioned to sali-
vate to a tone of 1200 hertz might respond to other 
tones. As you can see, the strength of the generaliza-
tion response declines as the similarity between the 
new stimuli and the original CS decreases.

Stimulus Discrimination 5b
Stimulus discrimination is just the opposite of stimu-
lus generalization. Stimulus discrimination occurs 
when an organism that has learned a response to a 
specifi c stimulus does not respond in the same way 
to new stimuli that are similar to the original stim-
ulus. Like generalization, discrimination is adaptive 
in that an animal’s survival may hinge on its being 
able to distinguish friend from foe, or edible from poi-
sonous food (Thomas, 1992). Organisms can gradu-
ally learn to discriminate between an original CS and 
similar stimuli if they have adequate experience with 

of stimu
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Figure 6.9
Generalization gradients. In a study of stimulus generalization, an organism is typically condi-
tioned to respond to a specifi c CS, such as a 1200-hertz tone, and then is tested with similar stimuli, 
such as other tones between 400 and 2000 hertz. Graphs of the organism’s responding are called 
generalization gradients. The graphs normally show, as depicted here, that generalization declines 
as the similarity between the original CS and the new stimuli decreases. When an organism gradu-
ally learns to discriminate between a CS and similar stimuli, the generalization gradient tends to 
narrow around the original CS (as shown in orange).

John B. Watson
“Surely this proof of the condi-
tioned origin of a fear response 
puts us on natural science 
grounds in our study of emo-
tional behavior.”
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Figure 6.10
Higher-order condition-
ing. Higher-order condition-
ing involves a two-phase 
process. In the fi rst phase, 
a neutral stimulus (such as 
a tone) is paired with an 
unconditioned stimulus 
(such as meat powder) until 
it becomes a conditioned 
stimulus that elicits the re-
sponse originally evoked by 
the US (such as salivation). In 
the second phase, another 
neutral stimulus (such as a 
red light) is paired with the 
previously established CS, so 
that it also acquires the ca-
pacity to elicit the response 
originally evoked by the US.

REVIEW of Key Learning Goals
6.1 Classical conditioning explains how a neutral stimulus 
can acquire the capacity to elicit a response originally elicited 
by another stimulus. This kind of conditioning was originally 
described by Ivan Pavlov, who conditioned dogs to salivate in 
response to the sound of a tone. The key elements in classical 
conditioning are the unconditioned stimulus (US), the uncon-
ditioned response (UR), the conditioned stimulus (CS), and the 
conditioned response (CR). Classically conditioned responses 
are said to be elicited.
6.2 Many kinds of everyday responses are regulated through 
classical conditioning, including phobias, mild fears, and pleas-
ant emotional responses. Even subtle physiological responses 
such as immune system functioning and sexual arousal respond 
to classical conditioning. Compensatory CRs contribute to drug 
tolerance and may explain why overdoses are more likely to 
occur when drugs are used in new settings.

6.3 Stimulus contiguity plays a key role in the acquisition of 
new conditioned responses, but it does not produce condition-
ing automatically. A conditioned response may be weakened 
and extinguished when the CS is no longer paired with the US. In 
some cases, spontaneous recovery occurs and an extinguished 
response reappears after a period of nonexposure to the CS.
6.4 Conditioning may generalize to additional stimuli that 
are similar to the original CS. Watson and Rayner conducted an 
infl uential early study of generalization with a subject known 
as Little Albert, whose fear response to a rat generalized to a 
variety of other white, furry objects. The opposite of generaliza-
tion is discrimination, which involves not responding to stimuli 
that resemble the original CS.
6.5 Classical conditioning does not require a genuine uncon-
ditioned stimulus, as an already established CS can serve the 
same role. Higher-order conditioning occurs when a CS func-
tions as if it were a US.

Even Pavlov recognized that classical conditioning 
is not the only form of conditioning. Classical con-
ditioning best explains reflexive responding that 
is largely controlled by stimuli that precede the re-
sponse. However, humans and other animals make a 
great many responses that don’t fi t this description. 
Consider the response that you are engaging in right 
now: studying. It is defi nitely not a refl ex (life might 
be easier if it were). The stimuli that govern it (exams 
and grades) do not precede it. Instead, your studying 
is mainly infl uenced by stimulus events that follow
the response—specifi cally, its consequences.

In the 1930s, this kind of learning was christened 
operant conditioning by B. F. Skinner. The term was 
derived from his belief that in this type of respond-
ing, an organism “operates” on the environment in-
stead of simply reacting to stimuli. Learning occurs 
because responses come to be infl uenced by the out-
comes that follow them. Thus, operant condition-
ing is a form of learning in which responses come 
to be controlled by their consequences. Learning 
theorists originally distinguished between classi-
cal and operant conditioning on the grounds that 

classical conditioning regulated ref lexive, involuntary 
responses, whereas operant conditioning governed vol-
untary responses. This distinction holds up much of 
the time, but it is not absolute. Research in recent 
decades has shown that classical conditioning some-
times contributes to the regulation of voluntary 
behavior, that operant conditioning can infl uence 
involuntary, autonomic responses, and that the two 
types of conditioning jointly and interactively gov-
ern some aspects of behavior (Allan, 1998; Turkkan, 
1989). Indeed, some theorists have argued that clas-
sical and operant conditioning should be viewed as 
just two different aspects of a single learning process 
(Donahoe & Vegas, 2004).

Thorndike’s Law of Effect

Pioneering work by Edward L. Thorndike on what 
he called instrumental learning provided the founda-
tion for some of the ideas proposed later by Skinner 
(Chance, 1999). Thorndike (1913) began studying 
animal learning around the turn of the century. Set-
ting out to determine whether animals could think, 

Key Learning Goals
6.6 Contrast operant and 
classical conditioning, and 
articulate Thorndike’s law of 
eff ect.
6.7 Explain Skinner’s prin-
ciple of reinforcement, and 
describe the terminology 
and procedures in operant 
research.
6.8 Describe acquisition, 
shaping, and extinction in 
operant conditioning.
6.9 Explain how stimuli 
govern operant behavior 
through generalization and 
discrimination.
6.10 Identify various types 
of schedules of reinforcement, 
and discuss their typical eff ects.
6.11 Distinguish between 
positive and negative 
reinforcement.
6.12 Compare escape learn-
ing and avoidance learning.
6.13 Describe punishment, 
and assess issues related to 
punishment as a disciplinary 
procedure.

Operant Conditioning
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tion for his own theory, even borrowing some of 
Pavlov’s terminology (Dinsmoor, 2004). And, like 
Pavlov, Skinner (1953, 1969, 1984) conducted some 
deceptively simple research that became enormously 
influential (Lattal, 1992). Ironically, he got off to 
an inauspicious start. His first book, The Behavior 
of Organisms (1938), sold only 80 copies in its fi rst 
four years in print. Nonetheless, he went on to be-
come, in the words of historian Albert Gilgen (1982), 
“without question the most famous American psy-
chologist in the world” (p. 97).

The fundamental principle of operant condition-
ing is uncommonly simple and was anticipated by 
Thorndike’s law of effect. Skinner demonstrated 
that organisms tend to repeat those responses that are 
followed by favorable consequences. This fundamental 
principle is embodied in Skinner’s concept of re-
inforcement. Reinforcement occurs when an event 
following a response increases an organism’s ten-
dency to make that response. In other words, a re-
sponse is strengthened because it leads to rewarding 
consequences (see Figure 6.12).

The principle of reinforcement may be simple, 
but it is immensely powerful. Skinner and his fol-
lowers have shown that much of everyday behavior 
is regulated by reinforcement. For example, you put 
money in a soda vending machine and you get a 
soft drink back as a result. You go to work because 
this behavior leads to your receiving paychecks. Per-
haps you work extra hard because promotions and 
raises tend to follow such behavior. You tell jokes, 
and your friends laugh—so you tell some more. The 
principle of reinforcement clearly governs complex 
aspects of human behavior.

Please note, reinforcement is defined after the 
fact, in terms of its effect on behavior (strengthen-
ing a response). Something that is clearly reinforc-

he conducted some classic studies of problem solv-
ing in cats. In these studies, a hungry cat was placed 
in a small cage or “puzzle box” with food available 
just outside. The cat could escape to obtain the food 
by performing a specifi c response, such as pulling a 
wire or depressing a lever (see Figure 6.11). After each 
escape, the cat was rewarded with a small amount of 
food and then returned to the cage for another trial. 
Thorndike monitored how long it took the cat to get 
out of the box over a series of trials. If the cat could 
think, Thorndike reasoned, a sudden drop would be 
seen in the time required to escape when the cat rec-
ognized the solution to the problem.

Instead of a sudden drop, Thorndike observed a 
gradual, uneven decline in the time it took cats to 
escape from his puzzle boxes (see the graph in Fig-
ure 6.11). The decline in solution time showed that 
the cats were learning. But the gradual nature of this 
decline suggested that this learning did not depend 
on thinking and understanding. Instead, Thorndike 
attributed this learning to a principle he called the law 
of effect. According to the law of effect, if a response 
in the presence of a stimulus leads to satisfying 
effects, the association between the stimulus and 
the response is strengthened. Thorndike viewed in-
strumental learning as a mechanical process in which 
successful responses are gradually “stamped in” by 
their favorable effects. His law of effect became the 
cornerstone of Skinner’s theory of operant condition-
ing, although Skinner used different terminology.

Skinner’s Demonstration: 
It’s All a Matter of 
Consequences 5c

B. F. Skinner had great admiration for Pavlov’s work 
(Catania & Laties, 1999) and used it as the founda-

PSYK TREK

Figure 6.11
The learning curve of 
one of Thorndike’s cats. 
The inset shows one of 
Thorndike’s puzzle boxes. 
The cat had to perform 
three separate acts to 
escape the box, including 
pressing the pedal on the 
right. The learning curve 
shows how the cat’s escape 
time declined gradually 
over a number of trials. 
Thorndike concluded that 
successful responses are 
gradually “stamped in” 
by their favorable con-
sequences; he called this 
principle the law of eff ect.

Edward L. Thorndike
“We may, subject to similar 
limitations, get any response 
of which a learner is capable 
associated with any situation 
to which he is sensitive.”
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B. F. Skinner
“Operant conditioning shapes 
behavior as a sculptor shapes a 
lump of clay.”
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whether responses lead to the presentation of re-
inforcers. Typically, the experimenter manipulates 
whether positive consequences occur when the ani-
mal makes the designated response. The main posi-
tive consequence is usually delivery of a small bit 
of food into a food cup mounted in the chamber. 
Because the animals are deprived of food for a while 
prior to the experimental session, their hunger vir-
tually ensures that the food serves as a reinforcer.

The key dependent variable in most research on 
operant conditioning is the subjects’ response rate 
over time. An animal’s rate of lever pressing or disk 
pecking in the Skinner box is monitored continu-
ously by a device known as a cumulative recorder 
(see Figure 6.13). The cumulative recorder creates a 
graphic record of responding and reinforcement 
in a Skinner box as a function of time. The re-
corder works by means of a roll of paper that moves 
at a steady rate underneath a movable pen. When 
there is no responding, the pen stays still and draws 
a straight horizontal line, refl ecting the passage of 
time. Whenever the designated response occurs, 
however, the pen moves upward a notch. The pen’s 
movements produce a graphic summary of the ani-
mal’s responding over time. The pen also makes slash 
marks to record the delivery of each reinforcer.

The results of operant-conditioning studies 
are usually portrayed in graphs. In these graphs, 
the horizontal axis is used to mark the passage 
of time, while the vertical axis is used to plot the 

ing for an organism at one time may not function as 
a reinforcer later (Catania, 1992). For example, food 
may not be reinforcing if an organism is not hun-
gry. Similarly, something that serves as a reinforcer 
for one person may not function as a reinforcer for 
another person. For example, parental approval is a 
potent reinforcer for most children, but not all. To 
know whether an event is reinforcing, researchers 
must make it contingent on a response and observe 
whether the rate of this response increases.

Terminology 
and Procedures 5c

Like Pavlov, Skinner created a prototype experi-
mental procedure that has been repeated (with 
variations) thousands of times. In this procedure, an 
animal, typically a rat or a pigeon, is placed in an 
operant chamber that has come to be better known 
as a “Skinner box” (much to Skinner’s chagrin). An 
operant chamber, or Skinner box, is a small enclo-
sure in which an animal can make a specifi c re-
sponse that is recorded while the consequences 
of the response are systematically controlled. In 
the boxes designed for rats, the main response made 
available is pressing a small lever mounted on one 
side wall (see Figure 6.13 on the next page). In the 
boxes made for pigeons, the designated response is 
pecking a small disk mounted on a side wall. Be-
cause operant responses tend to be voluntary, they 
are said to be emitted rather than elicited. To emit
means to send forth.

The Skinner box permits the experimenter to 
control the reinforcement contingencies that are 
in effect for the animal. Reinforcement contingen-
cies are the circumstances or rules that determine 
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Figure 6.12
Reinforcement in operant conditioning. According to Skinner, reinforcement occurs when 
a response is followed by rewarding consequences and the organism’s tendency to make the 
response increases. The two examples diagrammed here illustrate the basic premise of operant 
conditioning—that voluntary behavior is controlled by its consequences. These examples involve 
positive reinforcement (for a comparison of positive and negative reinforcement, see Figure 6.18).

w e b  l i n k  6.2

The B. F. Skinner 
Foundation 

This site is a fi ne place to 
become better acquainted 
with the psychologist who 
pioneered the study of oper-
ant conditioning. It features 
Skinner’s short autobiogra-
phy, a complete bibliography 
of his publications, and 
annotated introductions 
to all of his books.
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quire reinforcing qualities by being associated 
with primary reinforcers. The events that function 
as secondary reinforcers vary among members of a 
species because they depend on learning. Examples 
of common secondary reinforcers in humans in-
clude money, good grades, attention, fl attery, praise, 
and applause. Similarly, people learn to fi nd stylish 
clothes, sports cars, fi ne jewelry, exotic vacations, 
and state-of-the-art stereos reinforcing.

Basic Processes in 
Operant Conditioning SIM4, 5c

Although the principle of reinforcement is strik-
ingly simple, many other processes involved in op-
erant conditioning make this form of learning just 
as complex as classical conditioning. In fact, some 
of the same processes are involved in both types of 
conditioning. In this section, we’ll discuss how the 
processes of acquisition, extinction, generalization, 
and discrimination occur in operant conditioning.

PSYK TREK

 accumulation of responses, as shown in Figure 6.14. 
In interpreting these graphs, the key consideration 
is the slope of the line that represents the record of 
responding. A rapid response rate produces a steep slope, 
whereas a slow response rate produces a shallow slope.
Because the response record is cumulative, the line 
never goes down. It can only go up as more responses 
are made or fl atten out if the response rate slows to 
zero. The magnifi cations shown in Figure 6.14 show 
how slope and response rate are related.

Operant theorists make a distinction between 
unlearned, or primary, reinforcers as opposed to 
conditioned, or secondary, reinforcers. Primary re-
inforcers are events that are inherently reinforc-
ing because they satisfy biological needs. A given 
species has a limited number of primary reinforc-
ers because they are closely tied to physiological 
needs. In humans, primary reinforcers include food, 
water, warmth, sex, and perhaps affection expressed 
through hugging and close bodily contact. Second-
ary, or conditioned, reinforcers are events that ac-

Figure 6.13
Skinner box and cumulative recorder. (a) This diagram highlights some of the key features 
of an operant chamber, or Skinner box. In this apparatus designed for rats, the response under 
study is lever pressing. Food pellets, which may serve as reinforcers, are delivered into the food 
cup on the right. The speaker and light permit manipulations of auditory and visual stimuli, and 
the electric grid gives the experimenter control over aversive consequences (shock) in the box. 
(b) A cumulative recorder connected to the box keeps a continuous record of responses and 
reinforcements. A small segment of a cumulative record is shown here. The entire process is au-
tomatic as the paper moves with the passage of time; each lever press moves the pen up a step, 
and each reinforcement is marked with a slash. (c) This photo shows the real thing—a rat being 
conditioned in a Skinner box. Note the food dispenser 
on the right, which was omitted from the diagram.
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of a tiny Ping-Pong table and peck the ball back and 
forth. Keller and Marian Breland, a couple of psychol-
ogists infl uenced by Skinner, went into the business 
of training animals for advertising and entertain-
ment purposes. One of their better-known feats was 
shaping “Priscilla, the Fastidious Pig” to turn on a 

Acquisition and Shaping SIM4, 5c
As in classical conditioning, acquisition in operant 
conditioning refers to the initial stage of learning 
some new pattern of responding. However, the pro-
cedures used to establish an operant response are 
different from those used to create the typical con-
ditioned response. Operant responses are usually es-
tablished through a gradual process called shaping,
which consists of the reinforcement of closer and 
closer approximations of a desired response.

Shaping is necessary when an organism does not, 
on its own, emit the desired response. For example, 
when a rat is fi rst placed in a Skinner box, it may not 
press the lever at all. In this case an experimenter 
begins shaping by releasing food pellets whenever 
the rat moves toward the lever. As this response be-
comes more frequent, the experimenter starts requir-
ing a closer approximation of the desired response, 
possibly releasing food only when the rat actually 
touches the lever. As reinforcement increases the 
rat’s tendency to touch the lever, the rat will spon-
taneously press the lever on occasion, fi nally provid-
ing the experimenter with an opportunity to rein-
force the designated response. These reinforcements 
will gradually increase the rate of lever pressing.

The mechanism of shaping is the key to training 
animals to perform impressive tricks. When you go 
to a zoo, circus, or marine park and see bears rid-
ing bicycles, monkeys playing the piano, and whales 
leaping through hoops, you are witnessing the re-
sults of shaping. To demonstrate the power of shap-
ing techniques, Skinner once trained some pigeons 
so that they appeared to play a crude version of 
Ping-Pong. They would run about at opposite ends 

operant
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Figure 6.14
A graphic portrayal of operant responding. The results of operant conditioning are 
often summarized in a graph of cumulative responses over time. The insets magnify small 
segments of the curve to show how an increasing response rate yields a progressively 
steeper slope (bottom); a high, steady response rate yields a steep, stable slope (middle); 
and a decreasing response rate yields a progressively fl atter slope (top).
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 Shaping—an operant technique in 
which an organism is rewarded for 
closer and closer approximations of the 
desired response—is used in teaching 
both animals and humans. It is the main 
means of training animals to perform 
unnatural tricks. Breland and Breland’s 
(1961) famous subject, “Priscilla, the 
Fastidious Pig,” is shown in the center.
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learns the signal, it tends to respond accordingly 
(Honig & Alsop, 1992). For example, a pigeon’s disk 
pecking may be reinforced only when a small light 
behind the disk is lit. When the light is out, pecking 
does not lead to the reward. Pigeons quickly learn 
to peck the disk only when it is lit. The light that 
signals the availability of reinforcement is called a 
discriminative stimulus. Discriminative stimuli are 
cues that infl uence operant behavior by indicat-
ing the probable consequences (reinforcement or 
non reinforcement) of a response.

Discriminative stimuli play a key role in the regu-
lation of operant behavior. For example, birds learn 
that hunting for worms is likely to be reinforced after 
a rain. Children learn to ask for sweets when their par-
ents are in a good mood. Drivers learn to slow down 
when the highway is wet. Human social behavior is 
also regulated extensively by discriminative stimuli. 
Consider the behavior of asking someone out for a 
date. Many people emit this response only cautiously, 
after receiving many signals (such as eye contact, 
smiles, encouraging conversational exchanges) that 
reinforcement (a favorable answer) is fairly likely. The 
potential power of discriminative stimuli to govern 
behavior has recently been demonstrated in dramatic 
fashion by research (Talwar et al., 2002) showing that 
it is possible to use operant procedures to train what 
Time magazine called “roborats,” radio-controlled ro-
dents that can be precisely directed through complex 
environments (see Figure 6.15).

Reactions to a discriminative stimulus are governed 
by the processes of stimulus generalization and stimulus 
discrimination, just like reactions to a CS in classical 
conditioning. For instance, envision a cat that comes 
running into the kitchen whenever it hears the sound 
of a can opener because that sound has become a dis-
criminative stimulus signaling a good chance of its 
getting fed. If the cat also responded to the sound of 
a new kitchen appliance (say a blender), this response 
would represent generalization—responding to a new 
stimulus as if it were the original. Discrimination 
would occur if the cat learned to respond only to the 
can opener and not to the blender.

As you have learned in this section, the pro-
cesses of acquisition, extinction, generalization, 
and discrimination in operant conditioning paral-
lel these same processes in classical conditioning. 
Table 6.1 compares these processes in the two kinds 
of conditioning.

Schedules of Reinforcement 5d

Organisms make innumerable responses that do 
not lead to favorable consequences. It would be nice 

PSYK TREK
radio, eat at a kitchen table, put dirty clothes in a 
hamper, run a vacuum, and then “go shopping” 
with a shopping cart. Of course, Priscilla picked the 
sponsor’s product off the shelf in her shopping expe-
dition (Breland & Breland, 1961).

Extinction SIM4, 5c
In operant conditioning, extinction refers to the grad-
ual weakening and disappearance of a response ten-
dency because the response is no longer followed by 
reinforcers. Extinction begins in operant condition-
ing whenever previously available reinforcement is 
stopped. In laboratory studies with rats, this usually 
means that the experimenter stops delivering food 
when the rat presses the lever. When the extinction 
process is begun, a brief surge often occurs in the rat’s 
responding, followed by a gradual decline in response 
rate until it approaches zero. The same effects are gen-
erally seen in the extinction of human behaviors.

A key issue in operant conditioning is how much 
resistance to extinction an organism will display when 
reinforcement is halted. Resistance to extinction oc-
curs when an organism continues to make a re-
sponse after delivery of the reinforcer has been 
terminated. The greater the resistance to extinction, 
the longer the responding will continue. Resistance 
to extinction may sound like a matter of purely 
theoretical interest, but it’s actually quite practical. 
People often want to strengthen a response in such 
a way that it will be relatively resistant to extinc-
tion. For instance, most parents want to see their 
child’s studying response survive even if the child 
hits a rocky stretch when studying doesn’t lead to re-
inforcement (good grades). In a similar fashion, a ca-
sino wants to see patrons continue to gamble, even if 
they encounter a lengthy losing streak. Thus, a high 
degree of resistance to extinction can be desirable in 
many situations. Resistance to extinction depends on 
a variety of factors. Chief among them is the schedule 
of reinforcement used during acquisition, a matter that 
we will discuss a little later in this chapter.

Stimulus Control: Generalization 
and Discrimination
Operant responding is ultimately controlled by its 
consequences, as organisms learn response-outcome 
(R-O) associations (Colwill, 1993). However, stimuli 
that precede a response can also exert considerable 
infl uence over operant behavior. When a response 
is consistently followed by a reinforcer in the pres-
ence of a particular stimulus, that stimulus comes 
to serve as a “signal” indicating that the response 
is likely to lead to a reinforcer. Once an organism 

he grad
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w e b  l i n k  6.3

Animal Training at Sea 
World and Busch Gardens

The practical applications of 
shaping and other principles 
of operant conditioning are 
demonstrated at this interest-
ing site, which explains how 
animal training is accom-
plished at these well-known 
parks.
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response is reinforced. 
In the laboratory, experimenters often use continu-
ous reinforcement to shape and establish a new re-
sponse before moving on to more realistic schedules 
involving intermittent reinforcement. Intermittent, 
or partial, re inforcement occurs when a designated 
response is reinforced only some of the time.

Which do you suppose leads to longer-lasting 
effects—being reinforced every time you emit a re-
sponse, or being reinforced only some of the time? 
Studies show that, given an equal number of rein-
forcements, intermittent reinforcement makes a re-
sponse more resistant to extinction than continu-
ous reinforcement does (Falls, 1998). In other words, 

if people were reinforced every time they took an 
exam, watched a movie, hit a golf shot, asked for a 
date, or made a sales call. However, in the real world 
most responses are reinforced only some of the time. 
How does this fact affect the potency of reinforcers? 
To fi nd out, operant psychologists have devoted an 
enormous amount of attention to how intermittent 
schedules of reinforcement infl uence operant behavior 
(Ferster & Skinner, 1957; Skinner, 1938, 1953).

A schedule of reinforcement determines which 
occurrences of a specific response result in the 
presentation of a reinforcer. The simplest pattern 
is continuous reinforcement. Continuous reinforce-
ment occurs when every instance of a designated 

Figure 6.15
Remote-controlled rodents: An example of operant 
conditioning in action. In a study that almost reads like sci-
ence fi ction, Sanjiv Talwar and colleagues (2002) used operant 
conditioning procedures to train radio-controlled “roborats” that 
could have a variety of valuable applications, such as searching 
for survivors in a collapsed building. As this graphic shows, radio 
signals can be used to direct the rat to go forward or turn right 
or left, while a video feed is sent back to a control center. The 
reinforcer in this setup is brief electrical stimulation of a pleasure 
center in the rat’s brain (see Chapter 3), which can be delivered 
by remote control. The brief signals sent to the right or left whis-
ker areas are discriminative stimuli that indicate which types of 
responses will be reinforced. The entire procedure depended on 
extensive shaping.

 Table 6.1   Comparison of Basic Processes in Classical and Operant Conditioning

Process and Defi nition
Description in 
Classical Conditioning

Description in 
Operant Conditioning

Acquisition: The initial stage of learning CS and US are paired, gradually 
resulting in CR.

Responding gradually increases 
because of reinforcement, possibly 
through shaping.

Extinction: The gradual weakening and 
disappearance of a conditioned response 
tendency

CS is presented alone until it no 
longer elicits CR.

Responding gradually slows 
and stops after reinforcement is 
terminated.

Stimulus generalization: An organism’s 
responding to stimuli other than the original 
stimulus used in conditioning

CR is elicited by new stimulus that 
resembles original CS.

Responding increases in the 
presence of new stimulus that 
resembles original discriminative 
stimulus.

Stimulus discrimination: An organism’s lack 
of response to stimuli that are similar to the 
original stimulus used in conditioning

CR is not elicited by new stimulus 
that resembles original CS

Responding does not increase in 
the presence of new stimulus that 
resembles original discriminative 
stimulus.
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time interval has elapsed. Examples: (1) A rat is 
re inforced for the fi rst lever press after a 2-minute 
interval has elapsed and then must wait 2 minutes 
before being able to earn the next reinforcement. 
(2) A man washing his clothes periodically checks 
to see whether each load is finished. The reward 
(clean clothes) is available only after a fi xed time in-
terval (corresponding to how long the washer takes 
to complete a cycle) has elapsed, and checking re-
sponses during the interval are not reinforced. With 
a variable-interval (VI) schedule, the reinforcer is 
given for the fi rst response after a variable time 
interval has elapsed. The interval length varies 
around a predetermined average. Examples: (1) A rat 
is reinforced for the fi rst lever press after a 1-minute 
interval has elapsed, but the following intervals are 
3 minutes, 2 minutes, 4 minutes, and so on—with 
an average length of 2 minutes. (2) A person repeat-
edly dials a busy phone number (getting through is 
the reinforcer).

More than 50 years of research has yielded an 
enormous volume of data on how these schedules 
of reinforcement are related to patterns of respond-
ing (Williams, 1988; Zeiler, 1977). Some of the more 
prominent fi ndings are summarized in Figure 6.17, 
which depicts typical response patterns generated 
by each schedule. For example, with fi xed-interval 
schedules, a pause in responding usually occurs 
after each reinforcer is delivered, and then respond-
ing gradually increases to a rapid rate at the end of 
the interval. This pattern of behavior yields a “scal-
loped” response curve. In general, ratio schedules 
tend to produce more rapid responding than inter-
val schedules. Why? Because faster responding leads 
to reinforcement sooner when a ratio schedule is in 
effect. Variable schedules tend to generate steadier 

 organisms continue responding longer after removal 
of reinforcers when a response has been reinforced 
only some of the time. In fact, schedules of reinforce-
ment that provide only sporadic delivery of reinforc-
ers can yield great resistance to extinction. This fi nd-
ing explains why behaviors that are reinforced only 
occasionally—such as youngsters’ temper tantrums—
can be very durable and diffi cult to eliminate.

Reinforcement schedules come in many varieties, 
but four particular types of intermittent schedules 
have attracted the most interest. These schedules are 
described here along with examples drawn from the 
laboratory and everyday life (see Figure 6.16 for ad-
ditional examples).

Ratio schedules require the organism to make the 
designated response a certain number of times to 
gain each reinforcer. With a fi xed-ratio (FR) sched-
ule, the reinforcer is given after a fi xed number 
of nonreinforced responses. Examples: (1) A rat is 
reinforced for every tenth lever press. (2) A salesper-
son receives a bonus for every fourth set of encyclo-
pedias sold. With a variable-ratio (VR) schedule,
the reinforcer is given after a variable number 
of non-reinforced responses. The number of non-
reinforced responses varies around a predetermined 
average. Examples: (1) A rat is reinforced for every 
tenth lever press on the average. The exact number 
of responses required for reinforcement varies from 
one time to the next. (2) A slot machine in a casino 
pays off once every six tries on the average. The 
number of nonwinning responses between payoffs 
varies greatly from one time to the next.

Interval schedules require a time period to pass 
between the presentation of reinforcers. With a 
fi xed-interval (FI) schedule, the reinforcer is given 
for the first response that occurs after a fixed 

c o n c e p t  c h e c k  6.2

Recognizing Schedules of Reinforcement

Check your understanding of schedules of reinforcement in operant conditioning by indicating the type of schedule 
that would be in eff ect in each of the examples below. In the spaces on the left, fi ll in CR for continuous reinforcement, 
FR for fi xed-ratio, VR for variable-ratio, FI for fi xed-interval, and VI for variable-interval. The answers can be found in 
Appendix A in the back of the book.

  1.  Sarah is paid on a commission basis for selling computer systems. She gets a bonus for every third sale.

  2.  Juan’s parents let him earn some pocket money by doing yard work approximately (on average) once 
a week.

  3.  Martha is fl y-fi shing. Think of each time that she casts her line as the response that may be rewarded.

  4.  Jamal, who is in the fourth grade, gets a gold star from his teacher for every book he reads.

  5.  Skip, a professional baseball player, signs an agreement that his salary increases will be renegotiated 
every third year.
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response rates and greater resistance to extinction 
than their fi xed counterparts.

Most of the research on reinforcement sched-
ules was conducted on rats and pigeons in Skinner 
boxes. However, the available evidence suggests 
that humans react to schedules of reinforcement in 
much the same way as animals (De Villiers, 1977; 
Perone, Galizio, & Baron, 1988). For example, when 
animals are placed on ratio schedules, shifting to a 
higher ratio (that is, requiring more responses per 
reinforcement) tends to generate faster responding. 
Managers of factories that pay on a piecework basis 
(a fi xed-ratio schedule) have seen the same reaction 
in humans. Shifting to a higher ratio (more pieces 
for the same pay) usually stimulates harder work 
and greater productivity (although workers often 
complain). There are many other parallels between 
animals’ and humans’ reactions to various sched-
ules of reinforcement. For instance, with rats and pi-
geons, variable-ratio schedules yield steady respond-
ing and great resistance to extinction. Similar effects 
are routinely observed among people who gamble. 
Most gambling is reinforced according to variable-
ratio schedules, which tend to produce rapid, steady 
responding and great resistance to extinction—ex-
actly what casino operators want.

Positive Reinforcement 
Versus Negative 
Reinforcement 5e, 5f

According to Skinner, reinforcement can take two 
forms, which he called positive reinforcement and neg-
ative reinforcement (see Figure 6.18 on the next page). 
Positive reinforcement occurs when a response is 
strengthened because it is followed by the presen-
tation of a rewarding stimulus. Thus far, for pur-
poses of simplicity, our examples of reinforcement 
have involved positive reinforcement. Good grades, 
tasty meals, paychecks, scholarships, promotions, 
nice clothes, nifty cars, attention, and fl attery are all 
positive reinforcers.

In contrast, negative reinforcement occurs when 
a response is strengthened because it is followed by 
the removal of an aversive (unpleasant) stimulus.
Don’t let the word “negative” confuse you. Negative 
reinforcement is reinforcement. Like all reinforce-
ment it involves a favorable outcome that strengthens
a response tendency. However, this strengthening 
takes place because a response leads to the removal of 
an aversive stimulus rather than the arrival of a pleas-
ant stimulus (see Figure 6.18 on the next page).

In laboratory studies, negative reinforcement 
is usually accomplished as follows: While a rat is 
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Figure 6.16
Reinforcement schedules in everyday life. Complex human behaviors are regulated 
by schedules of reinforcement. Piecework in factories is reinforced on a fi xed-ratio schedule. 
Playing slot machines is based on variable-ratio reinforcement. Watching the clock at work 
is rewarded on a fi xed-interval basis (the arrival of quitting time is the reinforcer). Surfers 
waiting for a big wave are rewarded on a variable-interval basis.

Figure 6.17
Schedules of reinforcement and patterns of response. In graphs of operant respond-
ing, such as these, a steeper slope indicates a faster rate of response and the slash marks refl ect 
the delivery of reinforcers. Each type of reinforcement schedule tends to generate a character-
istic pattern of responding. In general, ratio schedules tend to produce more rapid responding 
than interval schedules (note the steep slopes of the FR and VR curves). In comparison to fi xed 
schedules, variable schedules tend to yield steadier responding (note the smoother lines for the 
VR and VI schedules on the right) and greater resistance to extinction.
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learning and avoidance learning. In escape learning, 
an organism acquires a response that decreases or 
ends some aversive stimulation. Psychologists often 
study escape learning in the laboratory with rats that 
are conditioned in a shuttle box. The shuttle box has 
two compartments connected by a doorway, which 
can be opened and closed by the experimenter, as 
depicted in Figure 6.19(a) . In a typical study, an 
animal is placed in one compartment and the shock 
in the fl oor of that chamber is turned on, with the 
doorway open. The animal learns to escape the shock 
by running to the other compartment. This escape 
response leads to the removal of an aversive stimulus 
(shock), so it is conceptualized as being strengthened 
through negative reinforcement. If you were to leave 
a party where you were getting picked on by peers, 
you would be engaging in an escape response.

Escape learning often leads to avoidance learn-
ing. In avoidance learning an organism acquires a 
response that prevents some aversive stimulation 
from occurring. In shuttle box studies of avoidance 
learning, the experimenter simply gives the ani-
mal a signal that shock is forthcoming. The typical 
signal is a light that goes on a few seconds prior to 
the shock. At fi rst the rat runs only when shocked 
(escape learning). Gradually, however, the animal 
learns to run to the safe compartment as soon as the 
light comes on, showing avoidance learning. Simi-
larly, if you were to quit going to parties because of 
your concern about being picked on, you would be 
demonstrating avoidance learning.

Avoidance learning presents an interesting exam-
ple of how classical conditioning and operant condi-

in a Skinner box, a moderate electric shock is de-
livered to the animal through the fl oor of the box. 
When the rat presses the lever, the shock is turned 
off for a period of time. Thus, lever pressing leads to 
removal of an aversive stimulus (shock), which re-
liably strengthens the rat’s lever-pressing response. 
Everyday human behavior appears to be regulated 
extensively by negative reinforcement. Consider a 
handful of examples: You rush home in the winter 
to get out of the cold. You clean house to get rid of a 
mess. You give in to a roommate or spouse to bring 
an unpleasant argument to an end.

Although the distinction between positive and 
negative reinforcement has been a fundamental fea-
ture of operant models since the beginning, some 
theorists have recently questioned its value (Baron 
& Galizio, 2005; Iwata, 2006). They argue that the 
distinction is ambiguous and unnecessary. For ex-
ample, the behavior of rushing home to get out 
of the cold (negative reinforcement) could also be 
viewed as rushing home to enjoy the warmth (posi-
tive reinforcement). According to the critics, posi-
tive and negative reinforcement are just two sides 
of the same coin. Although they clearly are correct 
in noting that the distinction is troubled by ambi-
guity, for the present the distinction continues to 
guide thinking about operant consequences. For ex-
ample, a recent theory of drug addiction centers on 
the thesis that addicts use drugs to reduce and ward 
off unpleasant emotions, which results in negative 
reinforcement (Baker et al., 2004).

Likewise, most theorists continue to believe that 
negative reinforcement plays a key role in escape 

Figure 6.18
Positive reinforcement 
versus negative re-
inforcement. In positive 
reinforcement, a response 
leads to the presentation 
of a rewarding stimulus. In 
negative reinforcement, a re-
sponse leads to the removal 
of an aversive stimulus. 
Both types of reinforcement 
involve favorable conse-
quences and both have the 
same eff ect on behavior: The 
organism’s tendency to emit 
the reinforced response is 
strengthened.

w e b  l i n k  6.4

Cambridge Center for 
Behavioral Studies

A team of behavioral analysts 
and researchers affi  liated 
with this nonprofi t organiza-
tion have crafted a rich site 
devoted to scientifi c applica-
tions of the behavioral ap-
proach. Some of the practical 
topics covered here include 
behavioral approaches to 
parenting, education, orga-
nizational management, and 
pet training.
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through classical conditioning and an avoidance re-
sponse is maintained by operant conditioning.

The principles of avoidance learning shed some 
light on why phobias are so resistant to extinction 
(Levis, 1989; Levis & Brewer, 2001). Suppose you 
have a phobia of elevators. Chances are, you ac-
quired your phobia through classical conditioning. 
At some point in your past, elevators became paired 
with a frightening event. Now whenever you need 
to use an elevator, you experience conditioned fear. 
If your phobia is severe, you probably take the stairs 
instead. Taking the stairs is an avoidance response 
that should lead to consistent reinforcement by re-
lieving your conditioned fear. Thus, it’s hard to get 
rid of phobias for two reasons. First, responses that 
allow you to avoid a phobic stimulus earn reinforce-
ment each time they are made—so the avoidance 
behavior is strengthened and continues. Second, 
these avoidance responses prevent any opportunity 
to extinguish the phobic conditioned response be-
cause you’re never exposed to the conditioned stim-
ulus (in this case, riding in an elevator).

Punishment: Consequences 
That Weaken Responses 5e

Reinforcement is defined in terms of its conse-
quences. It increases an organism’s tendency to make 
a certain response. Are there also consequences that 
decrease an organism’s tendency to make a particular 
response? Yes. In Skinner’s model of operant behav-
ior, such consequences are called punishment.

Punishment occurs when an event following a 
response weakens the tendency to make that re-
sponse. In a Skinner box, the administration of pun-
ishment is very simple. When a rat presses the lever 
or a pigeon pecks the disk, it receives a brief shock. 
This procedure usually leads to a rapid decline in the 
animal’s response rate (Dinsmoor, 1998). Punish-
ment typically involves presentation of an aversive 
stimulus (for instance, spanking a child). However, 
punishment may also involve the removal of a re-
warding stimulus (for instance, taking away a child’s 
TV-watching privileges).

The concept of punishment in operant condition-
ing is confusing to many students on two counts. 
First, they often confuse it with negative reinforce-
ment, which is entirely different. Negative reinforce-
ment involves the removal of an aversive stimulus, 
thereby strengthening a response. Punishment, on 
the other hand, involves the presentation of an aver-
sive stimulus, thereby weakening a response. Thus, 
punishment and negative reinforcement are oppo-
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tioning can work together to regulate behavior (Levis, 
1989; Mowrer, 1947). In avoidance learning, the 
warning light that goes on before the shock becomes 
a CS (through classical conditioning) eliciting refl ex-
ive, conditioned fear in the animal. However, the re-
sponse of fl eeing to the other side of the box is operant 
behavior. This response is presumably strengthened 
through negative reinforcement because it reduces the 
animal’s conditioned fear (see Figure 6.19b). Thus, 
in avoidance learning a fear response is acquired 

Figure 6.19
Escape and avoidance learning. (a) Escape and avoidance 
learning are often studied with a shuttle box like that shown 
here. Warning signals, shock, and the animal’s ability to fl ee 
from one compartment to another can be controlled by the ex-
perimenter. (b) Avoidance begins because classical condition-
ing creates a conditioned fear that is elicited by the warning 
signal (panel 1). Avoidance continues because it is maintained 
by operant conditioning (panel 2). Specifi cally, the avoidance 
response is strengthened through negative reinforcement, 
since it leads to removal of the conditioned fear.
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punished and your tendency to emit this response 
(wear the same clothing) will probably decline. Simi-
larly, if you go to a restaurant and have a horrible 
meal, your response will have been punished, and 
your tendency to go to that restaurant will probably 
decline. Although punishment in operant condition-
ing encompasses far more than disciplinary acts, it 
is used frequently for disciplinary purposes. In light 
of this reality, it is worth looking at the research on 
punishment as a disciplinary measure.

Side Effects of Physical Punishment
About three-quarters of parents report that they 
sometimes spank their children (Straus & Stewart, 
1999), but quite a bit of controversy exists about the 
wisdom of using spanking or other physical pun-
ishment. Opponents of corporal punishment argue 
that it produces many unintended and undesirable 
side effects (Lytton, 1997; McCord, 2005; Straus, 
2000). For example, they worry that physical pun-
ishment may trigger strong emotional responses, 
including anxiety, anger, and resentment, and that 
it can generate hostility toward the source of the 
punishment, such as a parent. Some theorists also 
argue that children who are subjected to a lot of 
physical punishment tend to become more aggres-
sive than average. These views were bolstered by a 
comprehensive review of the empirical research on 
physical punishment with children. Summarizing 
the results of 88 studies, Elizabeth Thompson Ger-
shoff (2002) concluded that physical punishment is 
associated with poor-quality parent-child relations; 
elevated aggression, delinquency, and behavioral 
problems in youngsters; and an increased likelihood 

site procedures that yield opposite effects on behav-
ior (see Figure 6.20).

The second source of confusion involves the ten-
dency to equate punishment with disciplinary proce-
dures used by parents, teachers, and other authority 
fi gures. In the operant model, punishment occurs any 
time undesirable consequences weaken a response 
tendency. Defi ned in this way, the concept of pun-
ishment goes far beyond things like parents spank-
ing children and teachers handing out detentions. 
For example, if you wear a new outfi t and your class-
mates make fun of it, your behavior will have been 

Figure 6.20
Comparison of nega-
tive reinforcement and 
punishment. Although 
punishment can occur 
when a response leads to 
the removal of a rewarding 
stimulus, it more typically in-
volves the presentation of an 
aversive stimulus. Students 
often confuse punishment 
with negative reinforcement 
because they associate both 
with aversive stimuli. How-
ever, as this diagram shows, 
punishment and negative 
reinforcement represent op-
posite procedures that have 
opposite eff ects on behavior.

c o n c e p t  c h e c k  6.3

Recognizing Outcomes in Operant Conditioning

Check your understanding of the various types of consequences that can occur in oper-
ant conditioning by indicating whether the examples below involve positive reinforce-
ment (PR), negative reinforcement (NR), punishment (P), or extinction (E) (assume that 
each of these procedures is eff ective in changing the frequency of the behavior in the 
expected direction). The answers can be found in Appendix A.

  1. Antonio gets a speeding ticket.

  2.  Diane’s supervisor compliments her on her hard work.

  3.  Leon goes to the health club for a rare workout and pushes himself so hard 
that his entire body aches and he throws up.

  4.  Audrey lets her dog out so she won’t have to listen to its whimpering.

  5.  Richard shoots up heroin to ward off  tremors and chills associated with 
heroin withdrawal.

  6.  Sharma constantly complains about minor aches and pains to obtain sympa-
thy from colleagues at work. Three co-workers who share an offi  ce with her 
decide to ignore her complaints instead of responding with sympathy.
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ineffectiveness of punishing a pet hours after it has 
misbehaved, when the owner fi nally returns home. 
For instance, it won’t do any good to shove your 
dog’s face close to the feces it previously left on your 
carpet. This common punishment doesn’t teach a 
dog to stop defecating on the carpet—it teaches the 
dog to keep its face out of its feces.

Use punishment just severe enough to be effective.2.  
The intensity of punishment is a two-edged sword. 
Severe punishments usually are more effective in 
weakening unwanted responses. However, they also 
increase the likelihood of undesirable side effects. 
Thus, it’s best to use the least severe punishment 
that seems likely to have the necessary impact (Pow-
ell, Symbaluk, & MacDonald, 2002).

Make punishment consistent.3.  If you want to elimi-
nate a response, you should punish the response every 
time it occurs. When parents are inconsistent about 
punishing a particular behavior, they create more 
confusion than learning (Acker & O’Leary, 1996).

Explain the punishment.4.  When children are 
punished, the reason for their punishment should be 
explained as fully as possible, given the constraints 
of their age. Punishment combined with reasoning 
is more effective than either alone (Larzelere et al., 
1996; Parke, 2002). The more that children under-
stand why they were punished, the more effective 
the punishment tends to be.

Use noncorporal punishments, such as withdrawal 5. 
of privileges. Given the concerns about physical 
punishment, many experts argue that noncorporal 
punishments are a more prudent means to achieve 
disciplinary goals. For example, Kazdin and Benjet 
(2003) assert that “mild noncorporal punishments 
such as a brief time out from reinforcement or short-
term loss of privileges in the context of praise and 
rewards can accomplish the goals for which spank-
ing is usually employed” (p. 103). Although more 
research is needed, physical punishment in many 
cases may not be as effective as most people assume 
(Holden, 2002). Even a vigorous spanking isn’t felt 
by a child an hour later. In contrast, withdrawing 
valued privileges can give children hours to contem-
plate the behavior that got them in trouble.

of children being abused. Moreover, she concluded 
that these effects can carry over into adulthood, as 
studies fi nd increased aggression, criminal behav-
ior, mental health problems, and child abuse among 
adults who were physically punished as children. 
These conclusions about the negative effects of cor-
poral punishment have been echoed in more recent 
studies (Aucoin, Frick, & Bodin, 2006; Lynch et al., 
2006; Mulvaney & Mebert, 2007).

However, in the wake of Gershoff’s (2002) sting-
ing indictment of physical punishment, critics have 
raised some doubts about her conclusions. They 
argue that her review failed to distinguish between 
the effects of frequent, harsh, heavy-handed physi-
cal punishment and the effects of occasional, mild 
spankings, used as a backup when other disciplin-
ary strategies fail (Baumrind, Larzelere, & Cowan, 
2002). Critics also point out that the evidence link-
ing spanking to negative effects is correlational, and 
correlation is no assurance of causation (Kazdin & 
Benjet, 2003). Perhaps spanking causes children to 
be more aggressive, but it is also plausible that ag-
gressive children cause their parents to rely more on 
physical punishment (see Figure 6.21). Based on ob-
jections such as these, Baumrind et al. (2002) assert 
that the empirical evidence “does not justify a blan-
ket injunction against mild to moderate disciplinary 
spanking” (p. 586).

So, what can we conclude about the corporal 
punishment controversy? It is important to note that 
the critics of Gershoff’s conclusions are not exactly 
advocates of physical punishment. As Holden (2002) 
notes, “There is unanimous accord among experts 
that harsh, abusive punishment is detrimental for 
children” (p. 590). The critics think, however, that 
it is premature to condemn the judicious use of mild 
spankings, especially when children are too young 
to understand a verbal reprimand or the withdrawal 
of privileges. But even the critics would mostly agree 
that parents should minimize their dependence on 
physical punishment.

Making Punishment More Effective
Although many experts believe that punishment is 
overused in disciplinary efforts, it does have a role to 
play. The following guidelines summarize evidence 
on how to make punishment more effective while 
reducing its side effects.

Apply punishment swiftly.1.  A delay in deliver-
ing punishment tends to undermine its impact 
(Abramowitz & O’Leary, 1990). When a mother says, 
“Wait until your father gets home . . .” she is making a 
fundamental mistake in the use of punishment. This 
problem with delayed punishment also explains the 

Figure 6.21
The correlation between 
physical punishment 
and aggressiveness. As 
we have discussed before, 
a correlation does not 
establish causation. It seems 
plausible that extensive 
reliance on physical punish-
ment causes children to be 
more aggressive, as many 
experts suspect. However, it 
is also possible that highly 
aggressive children cause 
their parents to depend 
heavily on physical punish-
ment. Or, perhaps parents 
with an aggressive, hostile 
temperament pass on genes 
for aggressiveness to their 
children, rely on heavy use 
of physical punishment, and 
model aggressive behavior.
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REVIEW of Key Learning Goals
6.6 Operant conditioning largely involves voluntary re-
sponses that are governed by their consequences, whereas 
classical conditioning generally involves involuntary responses 
elicited by stimuli. Thorndike paved the way for Skinner’s work 
with his law of eff ect, which asserts that if a response leads to 
satisfying eff ects it will be strengthened.
6.7 Skinner pioneered the study of operant condition-
ing, working mainly with rats and pigeons in Skinner boxes. 
Re inforcement occurs when an event following a response 
increases an organism’s tendency to emit that response. The 
key dependent variable in operant conditioning is the rate of 
response over time, which is tracked by a cumulative recorder. 
Primary reinforcers are unlearned; secondary reinforcers acquire 
their reinforcing quality through conditioning.
6.8 Acquisition in operant conditioning often depends on 
shaping, which involves gradually reinforcing closer and closer 
approximations of the desired response. Shaping is the key to 
training animals to perform impressive tricks. In operant condi-
tioning, extinction occurs when reinforcement for a response 
is terminated and the rate of that response declines. There are 
variations in resistance to extinction.
6.9 Operant responses are regulated by discriminative stimuli 
that are cues about the likelihood of obtaining reinforcers. 
These stimuli are subject to the same processes of generaliza-
tion and discrimination that occur in classical conditioning.

6.10 Schedules of reinforcement infl uence patterns of op-
erant responding. Intermittent schedules of reinforcement 
include fi xed-ratio, variable-ratio, fi xed-interval, and variable-
interval schedules. Intermittent schedules produce greater 
resistance to extinction than similar continuous schedules. Ratio 
schedules tend to yield higher rates of response than interval 
schedules. Shorter intervals and higher ratios are associated 
with faster responding.
6.11 Positive reinforcement occurs when a response is 
strengthened because it is followed by the presentation of a 
rewarding stimulus. Negative reinforcement occurs when a 
response is strengthened because it is followed by the removal 
of an aversive stimulus. Some theorists have questioned the 
value of this distinction.
6.12 In escape learning, an organism acquires a response that 
decreases or ends aversive stimulation, whereas in avoidance 
learning an organism acquires a response that prevents aversive 
stimulation. The process of avoidance learning may shed light 
on why phobias are so diffi  cult to eliminate.
6.13 Punishment involves aversive consequences that lead 
to a decline in response strength. Issues associated with the 
application of physical punishment as a disciplinary procedure 
include emotional side eff ects, increased aggressive behavior, 
and behavioral problems. To be eff ective, punishment should 
be swift, consistent, explained, nonphysical, and just severe 
enough to have an impact.

As you learned in Chapter 1, science is constantly 
evolving and changing in response to new research 
and new thinking. Such change has certainly oc-
curred in the study of conditioning. In this section, 
we will examine two major changes in thinking 
about conditioning. First, we’ll consider the recent 
recognition that an organism’s biological heritage 
can limit or channel conditioning. Second, we’ll dis-
cuss the increased appreciation of the role of cogni-
tive processes in conditioning.

Recognizing Biological 
Constraints on Conditioning

Learning theorists have traditionally assumed that 
the fundamental laws of conditioning have great 
generality—that they apply to a wide range of spe-
cies. Although no one ever suggested that hamsters 
could learn physics, until the 1960s most psycholo-
gists assumed that associations could be conditioned 
between any stimulus an organism could register 
and any response it could make. However, fi ndings 
in recent decades have demonstrated that there are 
limits to the generality of conditioning principles—
limits imposed by an organism’s biological heritage.

Conditioned Taste Aversion
A number of years ago, a prominent psychologist, 
Martin Seligman, dined out with his wife and en-
joyed a steak with sauce béarnaise. About 6 hours 
afterward, he developed a wicked case of stomach fl u 
and endured severe nausea. Subsequently, when he 
ordered sauce béarnaise, he was chagrined to discover 
that its aroma alone nearly made him throw up.

Seligman’s experience was not unique. Many 
people develop aversions to food that has been fol-
lowed by nausea from illness, alcohol intoxication, 
or food poisoning. However, Seligman was puzzled 
by his aversion to béarnaise sauce (Seligman & 
Hager, 1972). On the one hand, it appeared to be 
the straightforward result of classical conditioning, 
as diagrammed in Figure 6.22. On the other hand, 
Seligman recognized that his aversion to béarnaise 
sauce seemed to violate certain basic principles of 
conditioning. First, the lengthy delay of 6 hours be-
tween the CS (the sauce) and the US (the fl u) should 
have prevented conditioning from occurring. Sec-
ond, why was it that only the béarnaise sauce be-
came a CS eliciting nausea? Why not other stimuli 
that were present in the restaurant? Shouldn’t plates, 
knives, tablecloths, or his wife, for example, also 
trigger Seligman’s nausea?

Key Learning Goals
6.14 Articulate the theo-
retical signifi cance of con-
ditioned taste aversion and 
preparedness.
6.15 Explain the importance 
of ecologically relevant con-
ditioned stimuli and discuss 
whether the laws of learning 
are universal.
6.16 Describe Tolman’s re-
search on latent learning and 
its theoretical importance.
6.17 Understand the theo-
retical implications of research 
on signal relations and 
response-outcome relations.

Changing Directions in the Study of Conditioning
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and nausea? Garcia argues that it is a by-product of 
the evolutionary history of mammals. Animals that 
consume poisonous foods and survive must learn 
not to repeat their mistakes. Natural selection will 
favor organisms that quickly learn what not to eat. 
Thus, evolution may have biologically programmed 
some organisms to learn certain types of associa-
tions more easily than others.

Preparedness and Phobias
According to Martin Seligman (1971) and other 
theorists (Öhman, 1979; Öhman, Dimberg, & Öst, 
1985), evolution has also programmed organisms 
to acquire certain fears more readily than others, 
because of a phenomenon called preparedness. Pre-
paredness involves species-specific predisposi-
tions to be conditioned in certain ways and not 
others. Seligman believes that preparedness can 
explain why certain phobias are vastly more com-
mon than others. People tend to develop phobias 
to snakes, spiders, heights, and darkness relatively 
easily. However, even after painful experiences with 
hammers, knives, hot stoves, and electrical outlets, 
phobic fears of these stimuli are rare. What char-
acteristics do common phobic stimuli share? Most 
were once genuine threats to our ancient ancestors. 
Consequently, a fear response to such stimuli may 
have survival value for our species. According to 
Seligman, evolutionary forces gradually wired the 
human brain to acquire conditioned fears of these 
stimuli easily and rapidly.

Laboratory simulations of phobic conditioning 
have provided some support for the concept 
of preparedness (Mineka & Öhman, 
2002). For example, slides of 
“prepared” phobic stimuli 
(snakes, spiders) and neu-
tral or modern fear-
relevant stimuli 

The riddle of Seligman’s sauce béarnaise syn-
drome was solved by John Garcia (1989) and his 
colleagues. They conducted a series of studies on 
conditioned taste aversion (Garcia, Clarke, & Hankins, 
1973; Garcia & Koelling, 1966; Garcia & Rusiniak, 
1980). In these studies, they manipulated the kinds 
of stimuli preceding the onset of nausea and other 
noxious experiences in rats, using radiation to ar-
tifi cially induce the nausea. They found that when 
taste cues were followed by nausea, rats quickly ac-
quired conditioned taste aversions. However, when 
taste cues were followed by other types of noxious 
stimuli (such as shock), rats did not develop con-
ditioned taste aversions. Furthermore, visual and 
auditory stimuli followed by nausea also failed to 
produce conditioned aversions. In short, Garcia and 
his co-workers found that it was almost impossible 
to create certain associations, whereas taste-nausea 
associations (and odor-nausea associations) were al-
most impossible to prevent.

What is the theoretical significance of this 
unique readiness to make connections between taste 

Figure 6.22
Conditioned taste aversion. Martin Seligman’s aversion 
to sauce béarnaise was clearly the product of classical con-
ditioning. However, as the text explains, his acquisition of 
this response appeared to violate basic principles of classical 
conditioning. This paradox was resolved by John Garcia’s work 
on conditioned taste aversions (see the text).

John Garcia
 “Taste aversions do not fi t 
comfortably within the pres-
ent framework of classical or 
instrumental conditioning: 
These aversions selectively seek 
fl avors to the exclusion of other 
stimuli. Interstimulus intervals 
are a thousandfold too long.”
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 Taking advantage of the ease with which conditioned taste aver-
sions can be established, sheep ranchers have reduced coyotes’ at-
tacks on their livestock by spreading tainted sheep carcasses around 
their ranches. The coyotes develop a conditioned response of nausea 
brought on by the sight of sheep.
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ditioned stimuli, which may yield somewhat differ-
ent patterns of learning (such as more rapid acquisi-
tion, greater resistance to extinction, and so forth).

Domjan (2005) stresses that conditioning is an 
adaptive process that routinely occurs under natu-
ral circumstances in service of reproductive fi tness. 
Over the course of evolution, organisms have devel-
oped distinct response systems to deal with crucial 
tasks, such as fi nding food and avoiding predators. 
When a learning task in the laboratory happens to 
mesh with an animal’s evolutionary history, learn-
ing is likely to proceed more quickly and easily than 
when arbitrary stimuli are used (Domjan, Cusato, & 
Krause, 2004). Thus, biological constraints on learn-
ing are not really “constraints” on the general laws 
of learning. These species-specifi c predispositions 
are the norm—an insight that eluded researchers for 
decades because they mostly worked with neutral 
conditioned stimuli.

Evolutionary Perspectives on Learning
So, what is the current thinking on the idea that 
the laws of learning are universal across various 
species? The predominant view among learning 
theorists seems to be that the basic mechanisms 
of learning are similar across species but that these 
mechanisms have sometimes been modifi ed in the 
course of evolution as species have adapted to the 
specialized demands of their environments (Shettle-
worth, 1998). According to this view, learning is a 
very general process because the biological bases of 
learning and the basic problems confronted by vari-
ous organisms are much the same across species. For 
example, developing the ability to recognize stimuli 
that signal important events (such as lurking preda-
tors) is probably adaptive for virtually any organism. 
However, given that different organisms confront 
different adaptive problems to survive and repro-
duce, it makes sense that learning has evolved along 
somewhat different paths in different species (Hol-
lis, 1997; Sherry, 1992).

Recognizing Cognitive 
Processes in Conditioning

Pavlov, Watson, Thorndike, and their followers 
traditionally viewed conditioning as a mechanical 
process in which stimulus-response associations are 
“stamped in” by experience. Learning theorists as-
serted that because creatures such as fl atworms and 
sea slugs can be conditioned, conditioning can’t de-
pend on higher mental processes. This viewpoint 
did not go entirely unchallenged, as we will discuss 

(f lowers, mushrooms, guns, knives) have been 
paired with shock. Consistent with the concept of 
preparedness, physiological monitoring of the par-
ticipants indicates that the prepared phobic stimuli 
tend to produce more rapid conditioning, stronger 
fear responses, and greater resistance to extinction. 
Arne Öhman and Susan Mineka (2001) have elabo-
rated on the theory of preparedness, outlining the 
key elements of what they call an evolved module for 
fear learning. They assert that this evolved module 
is (1) preferentially activated by stimuli related to 
survival threats in evolutionary history, (2) auto-
matically activated by these stimuli, (3) relatively re-
sistant to conscious efforts to suppress the resulting 
fears, and (4) dependent on neural circuitry running 
through the amygdala.

Arbitrary Versus Ecological 
Conditioned Stimuli
Michael Domjan (2005) argues that the rapid learn-
ing seen in conditioned taste aversions and condi-
tioned fears is not all that unique. They are just two 
examples of what happens when ecologically relevant 
conditioned stimuli are studied, as opposed to arbitrary, 
neutral stimuli. Domjan points out that laboratory 
studies of classical conditioning have traditionally 
paired a US with a neutral stimulus that is unrelated 
to the US (such as a bell, tone, or light). This strategy 
ensured that the association created through condi-
tioning was a newly acquired association rather than 
the product of previous learning. This approach 
yielded decades of useful insights about the laws 
governing classical conditioning, but Domjan argues 
that a gap exists between this paradigm and the way 
learning takes place in the real world.

According to Domjan (2005), in natural settings 
conditioned stimuli generally are not arbitrary 
cues that are unrelated to the US. In the real world, 
conditioned stimuli tend to have natural relations 
to the unconditioned stimuli they predict. For ex-
ample, a rattlesnake bite is typically preceded by the 
snake’s distinctive rattling sound; copulation among 
animals is typically preceded by specifi c mating sig-
nals; the consumption of toxic food is normally pre-
ceded by a specifi c taste. Hence, Domjan concludes 
that the heavy focus on arbitrary cues has prob-
ably given investigators a somewhat distorted pic-
ture of the principles of conditioning. If taste aver-
sion learning appears to “violate” the normal laws 
of conditioning, it’s because these laws have been 
compiled in unrealistic situations that are not rep-
resentative of how conditioning unfolds in natural 
settings. Thus, Domjan maintains that researchers 
should shift their focus to ecologically relevant con-

w e b  l i n k  6.5

Resources About Animal 
Cognition, Learning, and 
Behavior

This site provides extensive 
links to other sites focused on 
issues related to animal learn-
ing. In particular, there are 
links to most of the leading 
journals that publish research 
in this area, including the 
Journal of the Experimental 
Analysis of Behavior.
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a little better than that of the Group A rats who had 
been rewarded after every trial (see Figure 6.23b).

Tolman concluded that the rats in Group C had 
been learning about the maze all along, just as much 
as the rats in group A, but they had no motivation 
to demonstrate this learning until a reward was in-
troduced. Tolman called this phenomenon latent 
learning—learning that is not apparent from be-
havior when it fi rst occurs. Why did these fi ndings 
present a challenge for the prevailing view of learning? 
First, they suggested that learning can take place 
in the absence of reinforcement—at a time when 
learned responses were thought to be stamped in by 
reinforcement. Second, they suggested that the rats 
who displayed latent learning had formed a cogni-
tive map of the maze (a mental representation of the 
spatial layout) at a time when cognitive processes 
were thought to be irrelevant to understanding con-
ditioning even in humans.

Tolman (1948) went on to conduct other studies 
that suggested cognitive processes play a role in con-
ditioning. But his ideas mostly attracted rebuttals 
and criticism from the infl uential learning theorists 
of his era (Hilgard, 1987). In the long run, however, 
Tolman’s ideas prevailed, as models of conditioning 
eventually started to incorporate cognitive factors.

Signal Relations
One theorist who has been especially influential 
in highlighting the potential importance of cogni-
tive factors in conditioning is Robert Rescorla (1978, 
1980; Rescorla & Wagner, 1972). Rescorla asserts 
that environmental stimuli serve as signals and that 
some stimuli are better, or more dependable, signals 

momentarily, but mainstream theories of condition-
ing did not allocate any role to cognitive processes. 
In recent decades, however, research fi ndings have 
led theorists to shift toward more cognitive explana-
tions of conditioning. Let’s review how this transi-
tion gradually occurred.

Latent Learning and Cognitive Maps
The fi rst major “renegade” to chip away at the con-
ventional view of learning was an American psychol-
ogist named Edward C. Tolman (1932, 1938). Tolman 
and his colleagues conducted a series of studies that 
posed some difficult questions for the prevailing 
views of conditioning. In one landmark study (Tol-
man & Honzik, 1930), three groups of food-deprived 
rats learned to run a complicated maze over a series 
of once-a-day trials (see Figure 6.23a). The rats in 
Group A received a food reward when they got to 
the end of the maze each day. Because of this rein-
forcement, their performance in running the maze 
(measured by how many “wrong turns” they made) 
gradually improved over the course of 17 days (see 
Figure 6.23b). The rats in Group B did not receive 
any food reward. Lacking reinforcement for get-
ting to the goal box swiftly, this group made many 
“errors” and showed only modest improvement in 
performance. Group C was the critical group; they 
did not get any reward for their fi rst 10 trials in the 
maze, but they were rewarded from the 11th trial on-
ward. The rats in this group showed little improve-
ment in performance over the fi rst 10 trials (just like 
Group B), but after fi nding food in the goal box on 
the 11th trial, they showed sharp improvement on 
subsequent trials. In fact, their performance was even 

Figure 6.23
Latent learning. (a) In 
the study by Tolman and 
Honzik (1930), rats learned 
to run the complicated maze 
shown here. (b) The results 
obtained by Tolman and 
Honzik (1930) are summa-
rized in this graph. The rats 
in Group C showed a sudden 
improvement in perfor-
mance when a food reward 
was introduced on Trial 11.
Tolman concluded that 
the rats in this group were 
learning about the maze all 
along but that their learn-
ing remained “latent” until 
reinforcement was made 
available.

Source: Adapted from Tolman, E. C., 
& Honzik, C. H. (1930). Introduction 
and removal of reward and maze 
performance in rats. University of 
California Publications in Psychology, 
4, 257–275.

Edward C. Tolman
 “Learning consists not in 
stimulus-response connections 
but in the building up in the 
nervous system of sets which 
function like cognitive maps.”
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infl uential factor governing classical conditioning 
(Rescorla, 1978).

Response-Outcome Relations 
and Reinforcement
Studies of response-outcome relations and reinforce-
ment also highlight the role of cognitive processes 
in conditioning. Imagine that on the night before 
an important exam you study hard while repeatedly 
playing a Coldplay song. The next morning you earn 
an A on your exam. Does this result strengthen your 
tendency to play Coldplay’s music before exams? 
Probably not. Chances are, you will recognize the 
logical relation between the response of studying 
hard and the reinforcement of a good grade, and 
only the response of studying will be strengthened 
(Killeen, 1981).

Thus, reinforcement is not automatic when favor-
able consequences follow a response. People actively 
reason out the relations between responses and the 
outcomes that follow. When a response is followed by 
a desirable outcome, the response is more likely to be 
strengthened if the person thinks that the response 
caused the outcome. You might guess that only hu-
mans would engage in this causal reasoning. However, 
evidence suggests that under the right circumstances 
even pigeons can learn to recognize causal relations 
between responses and outcomes (Killeen, 1981).

In sum, modern, reformulated models of con-
ditioning view it as a matter of detecting the con-

than others. Hence, he has manipulated signal rela-
tions in classical conditioning—that is, CS-US rela-
tions that infl uence whether a CS is a good signal. A 
“good” signal is one that allows accurate prediction 
of the US.

In essence, Rescorla manipulates the predictive 
value of a conditioned stimulus. How does he do so? 
He varies the proportion of trials in which the CS 
and US are paired. Consider the following example. 
A tone and shock are paired 20 times for one group 
of rats. Otherwise, these rats are never shocked. For 
these rats the CS (tone) and US (shock) are paired in 
100% of the experimental trials. Another group of 
rats also receive 20 pairings of the tone and shock. 
However, the rats in this group are also exposed to 
the shock on 20 other trials when the tone does not
precede it. For this group, the CS and US are paired 
in only 50% of the trials. Thus, the two groups of rats 
have had an equal number of CS-US pairings, but 
the CS is a better signal or predictor of shock for the 
100% CS-US group than for the 50% CS-US group.

What did Rescorla fi nd when he tested the two 
groups of rats for conditioned fear? He found that 
the CS elicits a much stronger response in the 100% 
CS-US group than in the 50% CS-US group. Given 
that the two groups have received an equal num-
ber of CS-US pairings, this difference must be due 
to the greater predictive power of the CS for the 
100% group. Numerous studies of signal relations 
have shown that the predictive value of a CS is an 

Robert Rescorla
 “Pavlovian conditioning is a 
sophisticated and sensible 
mechanism by which organ-
isms represent the world. . . . I 
encourage students to think of 
animals as behaving like little 
statisticians. . . . They really are 
very fi nely attuned to small 
changes in the likelihood of 
events.” 
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Distinguishing Between Classical Conditioning and Operant Conditioning

Check your understanding of the usual diff erences between classical conditioning and operant conditioning by indi-
cating the type of conditioning process involved in each of the following examples. In the space on the left, place a 
C if the example involves classical conditioning, an O if it involves operant conditioning, or a B if it involves both. The 
answers can be found in Appendix A.

  1.  Whenever Midori takes her dog out for a walk, she wears the same old blue windbreaker. Eventually, she 
notices that her dog becomes excited whenever she puts on this windbreaker.

  2.  The Creatures are a successful rock band with three hit albums to their credit. They begin their U.S. tour 
featuring many new, unreleased songs, all of which draw silence from their concert fans. The same fans 
cheer wildly when the Creatures play any of their old hits. Gradually, the band reduces the number of new 
songs it plays and starts playing more of the old standbys.

  3.  When Cindy and Mel fi rst fell in love, they listened constantly to the Creatures’ hit song “Transatlantic 
Obsession.” Although several years have passed, whenever they hear this song they experience a warm, 
romantic feeling.

  4.  For nearly 20 years Ralph has worked as a machinist in the same factory. His new foreman is never 
satisfi ed with Ralph’s work and criticizes him constantly. After a few weeks of heavy criticism, Ralph 
 experiences anxiety whenever he arrives at work. He starts calling in sick more and more often to evade 
this anxiety.
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maximize their pleasant experiences. The new, cog-
nitively oriented theories of conditioning are quite 
a departure from older theories that depicted condi-
tioning as a mindless, mechanical process. We can 
also see this new emphasis on cognitive processes in 
our next topic, observational learning.

tingencies among environmental events (Beckers 
et al., 2006; Penn & Povinelli, 2007). According to 
these theories, organisms actively try to fi gure out 
what leads to what (the contingencies) in the world 
around them. Stimuli are viewed as signals that help 
organisms minimize their aversive experiences and 

REVIEW of Key Learning Goals
6.14 Conditioned taste aversions can be readily acquired 
even when a lengthy delay occurs between the CS and US. Pre-
paredness, or an evolved module for fear learning, appears to 
explain why people acquire phobias of ancient sources of threat 
much more readily than modern sources of threat. The fi nd-
ings on conditioned taste aversion and preparedness led to the 
conclusion that there are biological constraints on conditioning.
6.15 Domjan argues that researchers’ focus on arbitrary con-
ditioned stimuli has led to a distorted picture of the principles 
of conditioning. Evolutionary psychologists argue that learning 
processes vary somewhat across species because diff erent spe-
cies have to grapple with very diff erent adaptive problems.

6.16 Tolman’s studies suggested that learning can take place 
in the absence of reinforcement, which he called latent learning. 
His fi ndings suggested that cognitive processes contribute to 
conditioning, but his work was not infl uential at the time.
6.17 Rescorla’s work on signal relations showed that the 
predictive value of a CS is an infl uential factor governing clas-
sical conditioning. When a response is followed by a desirable 
outcome, the response is more likely to be strengthened if the 
response appears to have caused the outcome. Studies of signal 
relations and response-outcome relations suggest that cogni-
tive processes play a larger role in conditioning than originally 
believed.

Can classical and operant conditioning account for 
all learning? Absolutely not. Consider how people 
learn a fairly basic skill such as driving a car. They do 
not hop naively into an automobile and start emit-
ting random responses until one leads to favorable 
consequences. On the contrary, most people learn-
ing to drive know exactly where to place the key 
and how to get started. How are these responses ac-
quired? Through observation. Most new drivers have 
years of experience observing others drive, and they 
put those observations to work. Learning through 
observation accounts for a great deal of learning in 
both animals and humans.

Observational learning occurs when an organ-
ism’s responding is infl uenced by the observation 
of others, who are called models. This process has 
been investigated extensively by Albert Bandura 
(1977, 1986). Bandura does not see observational 
learning as entirely separate from classical and oper-
ant conditioning. Instead, he asserts that it greatly 
extends the reach of these conditioning processes. 
Whereas previous conditioning theorists empha-
sized the organism’s direct experience, Bandura has 
demonstrated that both classical and operant condi-
tioning can take place “vicariously” through obser-
vational learning.

Essentially, observational learning involves being 
conditioned indirectly by virtue of observing an-

other’s conditioning (see Figure 6.24 on the next 
page). To illustrate, suppose you observe a friend 
behaving assertively with a car salesperson. You see 
your friend’s assertive behavior reinforced by the ex-
ceptionally good buy she gets on the car. Your own 
tendency to behave assertively with salespeople 
might well be strengthened as a result. Notice that 
the reinforcement is experienced by your friend, not 
you. The good buy should strengthen your friend’s 
tendency to bargain assertively, but your tendency 
to do so may also be strengthened indirectly.

Bandura’s theory of observational learning can 
help explain why physical punishment tends to in-
crease aggressive behavior in children, even when it 
is intended to do just the opposite. Parents who de-
pend on physical punishment often punish a child 
for hitting other children—by hitting the child. The 
parents may sincerely intend to reduce the child’s 
aggressive behavior, but they are unwittingly serv-
ing as models of such behavior. Although they may 
tell the child that “hitting people won’t accomplish 
anything,” they are in the midst of hitting the child 
in order to accomplish something. Because parents 
usually accomplish their immediate goal of stopping 
the child’s hitting, the child witnesses the reinforce-
ment of aggressive behavior. In this situation, ac-
tions speak louder than words—because of observa-
tional learning.

Key Learning Goals
6.18 Explain the nature and 
importance of observational 
learning.
6.19 List the basic processes 
in observational learning, and 
discuss Bandura’s distinction 
between acquisition and 
performance.
6.20 Describe the Featured 
Study profi ling Bandura’s clas-
sic research on TV models and 
aggression.
6.21 Discuss modern re-
search on the eff ects of media 
violence.

Observational Learning

Albert Bandura
“Most human  behavior 
is learned by observation 
through modeling.”
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converting your stored mental images into overt be-
havior. This may not be easy for some responses. For 
example, most people cannot execute a breathtak-
ing windmill dunk after watching Kobe Bryant do it 
in a basketball game.

Motivation.•  Finally, you are unlikely to reproduce 
an observed response unless you are motivated to 
do so. Your motivation depends on whether you 
encounter a situation in which you believe that the 
response is likely to pay off for you.

Observational learning has proven especially valu-
able in explaining complex human behaviors, but 
animals can also learn through observation (Öhman 
& Mineka, 2001; Zentall, 2003). A simple example 
is the thieving behavior of the English tit-mouse, a 

Basic Processes

Bandura has identifi ed four key processes that are 
crucial in observational learning. The first two—
attention and retention—highlight the importance 
of cognition in this type of learning.

Attention.•  To learn through observation, you must 
pay attention to another person’s behavior and its 
consequences.

Retention.•  You may not have occasion to use an 
observed response for weeks, months, or even years. 
Thus, you must store a mental representation of 
what you have witnessed in your memory.

Reproduction.•  Enacting a modeled response de-
pends on your ability to reproduce the response by 

Figure 6.24
Observational learning. In observational learn-
ing, an observer attends to and stores a mental 
representation of a model’s behavior (example: as-
sertive bargaining) and its consequences (example: a 
good buy on a car). If the observer sees the modeled 
response lead to a favorable outcome, the observer’s 
tendency to emit the modeled response will be 
strengthened.
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 Observational learning occurs 
in both humans and animals. 
For example, no one trained 
this dog to “pray” with its 
owner; the chihuahua just 
picked up the response through 
observation. In a similar vein, 
children acquire a diverse 
array of responses from role 
models through observational 
learning.
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you do not expect studying to be reinforced. Your 
performance is different in the two situations be-
cause you think the reinforcement contingencies are 
different. Thus, like Skinner, Bandura asserts that 
reinforcement is a critical determinant of behavior. 
However, Bandura maintains that reinforcement in-
fl uences performance rather than learning per se.

Observational Learning and the 
Media Violence Controversy

The power of observational learning has been at the 
center of a long-running controversy about the ef-
fects of media violence. Children spend an average 
of about 40 hours per week with various types of en-
tertainment media, and more than half of that time 
is devoted to watching television, videos, and DVDs 
(Bushman & Anderson, 2001). Children are very im-
pressionable, and extensive evidence indicates that 
they pick up many responses from viewing mod-
els on TV (Huston et al., 1992). Social critics have 
expressed concern about the amount of violence 
on television ever since TV became popular in the 
1950s. In the 1960s, Bandura and his colleagues con-
ducted landmark research on the issue that remains 
widely cited and influential. One of those classic 
studies serves as the Featured Study for Chapter 6.

small bird renowned for its early-morning raids on 
its human neighbors. The titmouse has learned how 
to open cardboard caps on bottles of milk delivered 
to the porches of many homes in England. Having 
opened the bottle, the titmouse skims the cream 
from the top of the milk. This clever learned behav-
ior has been passed down from one generation of tit-
mouse to the next through observational learning.

Acquisition Versus Performance

Like Edward C. Tolman (1932) many decades be-
fore, Bandura points out that organisms can store 
cognitive representations of learned responses that 
they may or may not perform, depending on the re-
inforcement contingencies. Thus, he distinguishes 
between the acquisition of a learned response and 
the performance of that response. He maintains that 
reinforcement affects which responses are actually per-
formed more than which responses are acquired. People 
emit those responses that they think are likely to be 
reinforced. For instance, you may study hard for a 
course in which the professor gives fair exams, be-
cause you expect studying to lead to reinforcement 
in the form of a good grade. In contrast, you may 
hardly open the text for a course in which the pro-
fessor gives arbitrary, unpredictable exams, because 

This study was designed to explore the infl uence of observ-
ing the consequences of another’s behavior on the learn-
ing of aggressive behavior in children. In a previous study, 
the same researchers had shown that children exposed to 
an aggressive adult model displayed more aggression than 
children exposed to a similar but nonaggressive model 
(Bandura, Ross, & Ross, 1961). The first study used live (in-
person) adult models who did or did not play very roughly 
with a 5-foot-tall “Bobo doll” while in the same room with 
the children. A second study by the same research team in-
vestigated whether fi lmed models were as infl uential as in-
person models (Bandura, Ross, & Ross, 1963a). The research-
ers found that a TV depiction of an adult model roughing 
up the Bobo doll led to increased aggression just as expo-
sure to a live model had. In this third study of the series, 
the investigators used fi lmed models and manipulated the 
consequences experienced by the aggressive models. The 
hypothesis was that children who saw the models rewarded 
for their aggression would become more aggressive than 
children who saw the models punished for their aggression.

Method
Subjects. The subjects were 40 girls and 40 boys drawn 
from a nursery school. The average age for the 80 children 
was 4 years, 3 months.

Procedure. While at the nursery school, each child was 
invited to play in a toy room. On the way to the toy room 
an adult escort indicated that she needed to stop in her 
offi  ce for a few minutes. The child was told to watch a TV in 
the offi  ce during this brief delay. On the TV, the child was 
exposed to one of three 5-minute film sequences. In the 
aggressive-model-rewarded condition, Rocky and Johnny 
are playing and Rocky attacks Johnny, striking him with a 
baton, throwing a ball at him repeatedly, and dragging him 
off  to a far corner of the room. The fi nal scene shows Rocky 
having a great time with the toys while helping himself to 
soda and cookies. In the aggressive-model-punished condi-
tion, Rocky engages in the same pattern of aggression, but 
the outcome is diff erent. Johnny rises to the challenge and 
thrashes Rocky, who is shown cowering in a corner in the 
fi nal scene. In the nonaggressive-model-control condition, 
Rocky and Johnny are simply shown engaged in vigorous 
play without any aggression. In a fourth condition, the no-
model-control condition, the child did not watch TV while 
in the offi  ce.

After the brief detour to the adult’s offi  ce, the child was 
taken to the toy room, as promised, where he or she was al-
lowed to play alone with a diverse array of toys that allowed 
for either aggressive or nonaggressive play. Among the 
toys were two Bobo dolls that served as convenient targets 

F E A T U R E D 

S T U D Y

SOURCE: Bandura, A., Ross, 
D. & Ross, S. (1963b). Vicarious 
reinforcement and imitative 
learning. Journal of Abnor-
mal & Social Psychology, 67, 
601–607.

The Power of Modeling: What They See Is What You Get

The English titmouse has 
learned how to break into milk 
bottles to swipe cream from its 
human neighbors. This be-
havior has been passed across 
generations through observa-
tional learning.
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that Bandura’s Bobo doll studies were too artifi cial to be 
conclusive. This criticism led to hundreds of more realistic 
experiments and correlational studies on the possible link 
between TV violence and aggressiveness.

for aggressive responses. The child’s play was observed 
through a one-way mirror from an adjoining room. The key 
dependent variable was the number of aggressive acts dis-
played by the child during the 20-minute play period.

Results
Children in the aggressive-model-rewarded condition dis-
played significantly more total aggression and imitative 
aggression (specifi c aggressive acts similar to Rocky’s) than 
children in the aggressive-model-punished condition. The 
amount of imitative aggression exhibited by children in 
each of the four conditions is summarized in Figure 6.25. 
A clear elevation of imitative aggression was observed 
only among the children who saw aggression pay off  with 
reinforcement for the model.

Discussion
The results supported a basic premise of Bandura’s the-
ory—that observers are more likely to imitate another’s be-
havior when that behavior leads to positive consequences 
than when it leads to negative consequences. Of particular 
interest was the fact that fi lmed models were shown to in-
fl uence the likelihood of aggressive behavior in children.

Comment
This classic series of studies by Bandura, Ross, and Ross 
played a prominent role in the early stages of the vigorous 
debate about the impact of televised violence. People con-
cerned about media violence noted that aggression on TV 
shows usually leads to rewards and admiration for heroic 
TV characters. The findings of this study suggested that 
youngsters watching aggressive models on TV are likely 
to learn that aggressive behavior pays off . Critics argued 
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 The Bobo doll from Albert 
Bandura’s legendary series 
of studies on observational 
learning of aggression can be 
seen here. The photo on the 
left shows a fi lmed depiction of 
an adult role model exhibiting 
aggressive behavior toward 
the Bobo doll. The photo on 
the right shows how one of the 
young subjects in the study imi-
tated this aggressive behavior 
later by attacking the Bobo doll 
with a hammer. 
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Figure 6.25
Filmed models and aggression. Bandura, Ross, and Ross 
(1963b) found that acts of imitative aggression were most fre-
quent among children exposed to an aggressive role model on 
TV whose aggression was rewarded, as predicted by Bandura’s 
theory of observational learning.

Subsequent research demonstrated that youngsters 
are exposed to an astonishing amount of violence 
when they watch TV. The National Television Vio-
lence Study, a large-scale review of the content of 
network and cable television shows, revealed that 
61% of programs contained violence; 44% of vio-
lent actors were enticing role models (i.e., the “good 

guys”); 75% of violent actions occurred without 
punishment or condemnation; and 51% of violent 
actions were “sanitized,” as they featured no appar-
ent pain (Anderson et al., 2003).

Does this steady diet of media violence foster in-
creased aggression? Decades of research since Ban-
dura’s pioneering work indicate that the answer is 
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that the extent of youngsters’ exposure to media vi-
olence in childhood predicts their aggressiveness in 
adolescence and early adulthood, but not vice versa 
(Huesman, 1986; Huesman et al., 2003). In other 
words, high exposure to media violence precedes, 
and presumably causes, high aggressiveness.

The empirical evidence linking media violence to 
aggression is clear, convincing, and unequivocal. In 
fact, the strength of the association between media 
violence and aggression is nearly as great as the cor-
relation between smoking and cancer (Bushman 
& Anderson, 2001; see Figure 6.27 on page 266). 
Nonetheless, the general public remains uncertain, 
perhaps even skeptical. One reason is that every-
one knows individuals (perhaps themselves) who 
were raised on a robust diet of media violence but 
who do not appear to be particularly aggressive. If 
media violence is so horrible, why aren’t we all axe 
murderers? The answer is that aggressive behavior is 
infl uenced by a number of factors besides media vio-
lence, which only has a “modest” effect on people’s 
aggressiveness. The problem, experts say, is that TV 
and movies reach millions upon millions of people, 
so even a small effect can have big repercussions 
(Bushman & Anderson, 2001). Suppose that 25 mil-
lion people watch an extremely violent program. 
Even if only 1 in 100 viewers become a little more 
prone to aggression, that is 250,000 people who are 
a bit more likely to wreak havoc in someone’s life.

In any event, the heated debate about media vio-
lence shows that observational learning plays an 

“yes” (Bushman & Huesmann, 2001). The short-term 
effects of media violence have been investigated in 
hundreds of experimental studies. These studies 
consistently demonstrate that exposure to TV and 
movie violence increases the likelihood of physical 
aggression, verbal aggression, aggressive thoughts, 
and aggressive emotions in both children and adults 
(C. A. Anderson et al., 2003).

Research indicates that exposure to aggressive 
content in video games produces similar results (Car-
nagey, Anderson, & Bartholow, 2007). Experimental 
studies fi nd that violent video games increase physi-
ological arousal, aggressive thoughts and emotions, 
and aggressive behavior, while decreasing helping be-
havior and desensitizing players to violence (Ander-
son, 2004; Carnagey, Anderson, & Bushman, 2007). 
Moreover, theorists are concerned that violence in 
video games may have even more detrimental effects 
than violence in other media. Why? Because video 
games require a higher level of attention and more 
active involvement than movies or TV; players clearly 
identify with the characters that they control; and 
they are routinely reinforced (within the context of 
the games) for their violent actions (Carnagey & An-
derson, 2004). Unfortunately, the amount of violence 
in popular games is escalating at an alarming rate and 
their depictions of grotesque violence are becoming 
increasingly realistic (Gentile & Anderson, 2006).

The real-world and long-term effects of media vi-
olence have been investigated through correlational 
research. The findings of these studies show that 
the more violence children watch on TV, the more 
aggressive they tend to be at home and at school 
(Huesmann & Miller, 1994). Of course, critics point 
out that this correlation could reflect a variety of 
causal relationships (see Figure 6.26). Perhaps high 
aggressiveness in children causes an increased inter-
est in violent television shows. However, a handful 
of long-term studies that have followed the same 
subjects since the 1960s and 1970s have clarifi ed the 
causal relations underlying the link between media 
violence and elevated aggression. These studies show 
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Figure 6.26
The correlation between 
exposure to media vio-
lence and aggression. 
The more violence children 
watch on TV, the more 
aggressive they tend to be, 
but this correlation could 
refl ect a variety of under-
lying causal relationships. 
Although watching violent 
shows probably causes 
increased aggressiveness, it 
is also possible that aggres-
sive children are drawn to 
violent shows. Or perhaps 
a third variable (such as a 
genetic predisposition to ag-
gressiveness) leads to both a 
preference for violent shows 
and high aggressiveness.

w e b  l i n k  6.6

Media Violence

Maintained by a Canadian 
nonprofi t organization called 
the Media Awareness Net-
work, which develops media 
literacy programs, this site 
permits visitors to access a 
great deal of background 
information and dialogue on 
the debate about the eff ects 
of violence in the media.

CALVIN AND HOBBES
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conditioning. These three basic types of learning are 
summarized and compared in an Illustrated Over-
view on pages 264–265.

 important role in regulating behavior. It represents 
a third major type of learning that builds on the 
fi rst two types—classical conditioning and operant 

Figure 6.27
Comparison of the rela-
tionship between media 
violence and aggression 
to other correlations. 
Many studies have found a 
correlation between expo-
sure to media violence and 
aggression. However, some 
critics have argued that 
the correlation is too weak 
to have any practical sig-
nifi cance in the real world. 
In a rebuttal of this criticism, 
Bushman and Anderson 
(2001) note that the aver-
age correlation in studies of 
media violence and aggres-
sion is .31. They argue that 
this association is almost 
as strong as the correlation 
between smoking and the 
probability of developing 
lung cancer, which is viewed 
as very relevant to real-
world issues and is notably 
stronger than a variety of 
other correlations shown 
here that are assumed to 
have practical importance.

Adapted from Bushman, B. J., & An-
derson, C. A. (2001). Media violence 
and the American public. American 
Psychologist, 56(6-7), 477–489. (Fig-
ure 2). Copyright © 2001 American 
Psychological Association.
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Two of our seven unifying themes stand out in this 
chapter. First, you can see how nature and nurture 
interactively govern behavior. Second, looking at 
psychology in its sociohistorical context, you can 
see how progress in psychology spills over to affect 
trends and values in society at large. Let’s examine 
each of these points in more detail.

In regard to nature versus nurture, research on 
learning clearly demonstrates the enormous power 
of the environment in shaping behavior. Pavlov’s 
model of classical conditioning shows how expe-
riences can account for everyday fears and other 
emotional responses. Skinner’s model of operant 
conditioning shows how reinforcement and punish-
ment can mold everything from a child’s bedtime 
whimpering to an adult’s restaurant preferences. 
Indeed, many learning theorists once believed that 
all aspects of behavior could be explained in terms 

of environmental determinants. In recent decades, 
however, studies of conditioned taste aversion and 
preparedness have shown that there are biological 
constraints on conditioning. Thus, even in explana-
tions of learning—an area once dominated by nur-
ture theories—we see once again that biology and 
experience jointly infl uence behavior.

The history of research on conditioning also shows 
how progress in psychology can seep into every corner 
of society. For example, the behaviorists’ ideas about 
reinforcement and punishment have infl uenced pat-
terns of discipline in our society. Research on operant 
conditioning has also affected management styles in 
the business world, leading to an increased emphasis 
on positive reinforcement. In the educational arena, 
the concept of individualized, programmed learning 
is a spinoff from behavioral research. The fact that 
the principles of conditioning are routinely applied in 

Key Learning Goals
6.22 Identify the two unify-
ing themes highlighted in this 
chapter.

Refl ecting on the Chapter’s Themes

Heredity and 
Environment

Sociohistorical 
Context

REVIEW of Key Learning Goals
6.18 In observational learning, an organism is conditioned vi-
cariously by watching a model’s conditioning. Both classical and 
operant conditioning can occur through observational learning, 
which extends their infl uence. The principles of observational 
learning have been used to explain why physical punishment 
increases aggressive behavior.

6.19 Observational learning depends on the processes of 
attention, retention, reproduction, and motivation. According 
to Bandura, reinforcement infl uences which responses one 

will perform more than it infl uences the acquisition of new 
responses.
6.20 In a landmark study, Bandura and colleagues demon-
strated that exposure to aggressive TV models led to increased 
aggression in children, especially when the TV models were 
reinforced for their aggression.
6.21 Research on observational learning has played a central 
role in the debate about the eff ects of media violence for many 
decades. Both experimental and correlational studies suggest 
that violent TV shows, movies, and video games contribute to 
increased aggression among children and adults.
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homes, businesses, schools, and factories clearly shows 
that psychology is not an ivory tower endeavor.

In the upcoming Personal Application, you will 
see how you can apply the principles of condition-
ing to improve your self-control, as we discuss the 
technology of behavior modifi cation.

REVIEW of Key Learning Goals
6.22 Two of our key themes were especially apparent 
in our coverage of learning and conditioning. One theme 
involves the interaction of heredity and environment in 
learning. The other involves the way progress in psychology 
aff ects society at large.

Answer the following “yes” or “no.”
Do you have a hard time passing up ____ 1 
food, even when you’re not hungry?
Do you wish you studied more often?____ 2 
Would you like to cut down on your ____ 3 
smoking or drinking?
Do you experience diffi culty in get-____ 4 
ting yourself to exercise regularly?

If you answered “yes” to any of these ques-
tions, you have struggled with the challenge 
of self-control. This Application discusses 
how you can use the principles and tech-
niques of behavior modifi cation to improve 
your self-control. Behavior modifi cation is a 
systematic approach to changing behavior 
through the application of the principles 
of conditioning. Advocates of behavior mod-
ification assume that behavior is mainly a 
product of learning, conditioning, and envi-
ronmental control. They further assume that 
what is learned can be unlearned. Thus, they set 
out to “recondition” people to produce more 
desirable and effective patterns of behavior.

The technology of behavior modifi cation 
has been applied with great success in schools, 
businesses, hospitals, factories, child-care fa-
cilities, prisons, and mental health centers 
(Kazdin, 2001; O’Donohue, 1998; Rachman, 
1992). Moreover, behavior modification 
techniques have proven particularly valuable 
in efforts to improve self-control. Our discus-
sion will borrow liberally from an excellent 
book on self-modifi cation by David Watson 
and Roland Tharp (2007). We will discuss 
fi ve steps in the process of self-modifi cation, 
which are outlined in Figure 6.28.

Specifying Your 
Target Behavior

The fi rst step in a self-modifi cation program 
is to specify the target behavior(s) that you 

want to change. Behavior modification 
can only be applied to a clearly defined, 
overt response, yet many people have dif-
fi culty pinpointing the behavior they hope 
to alter. They tend to describe their prob-
lems in terms of unobservable personality 
traits rather than overt behaviors. For ex-

ample, asked what behavior he would like 
to change, a man might say, “I’m too irrita-
ble.” That may be true, but it is of little help 
in designing a self-modifi cation program. 
To use a behavioral approach, vague state-
ments about traits need to be translated 
into precise descriptions of specifi c target 
behaviors.

To identify target responses, you need 
to ponder past behavior or closely observe 
future behavior and list specifi c examples of 
responses that lead to the trait description. 
For instance, the man who regards himself 
as “too irritable” might identify two overly 
frequent responses, such as arguing with 
his wife and snapping at his children. These 
are specific behaviors for which he could 
design a self-modifi cation program.

Gathering Baseline Data

The second step in behavior modifi cation is 
to gather baseline data. You need to system-
atically observe your target behavior for a 
period of time (usually a week or two) be-
fore you work out the details of your pro-
gram. In gathering your baseline data, you 
need to monitor three things.

P E R S O N A L 

A P P L I C A T I O N

Key Learning Goals
6.23 Describe how to specify your target behav-
ior and gather baseline data for a self-modifi cation 
program.
6.24 Discuss how to design, execute, and evaluate 
a self-modifi cation program.

P E R S O N A L 

A P P L I C A T I O NAchieving Self-Control Through Behavior Modifi cation

Figure 6.28
Steps in a self-modifi cation program. This fl ow-
chart provides an overview of the fi ve steps necessary 
to execute a self-modifi cation program. Many people 
are tempted to plunge into their program and skip the 
fi rst two steps, but these steps are critical to success.
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person may not be reinforcing for another. 
To determine your personal reinforcers you 
need to ask yourself questions such as (see 
Figure 6.30): What do I like to do for fun? 
What makes me feel good? What would be 
a nice present? What would I hate to lose?

You don’t have to come up with spectac-
ular new reinforcers that you’ve never ex-
perienced before. You can use reinforcers that 
you are already getting. However, you have 
to restructure the contingencies so that 
you get them only if you behave appropri-
ately. For example, if you normally buy two 
music CDs per week, you might make these 
purchases contingent on studying a certain 
number of hours during the week.

Arranging the Contingencies Once you 
have chosen your reinforcer, you have to set 
up reinforcement contingencies. These con-
tingencies will describe the exact behavioral 
goals that must be met and the reinforce-
ment that may then be awarded. For exam-
ple, in a program to increase exercise, you 
might make spending $40 on clothes (the 
reinforcer) contingent on having jogged 15 
miles during the week (the target behavior).

to self-esteem. You should also take into ac-
count the fact that a response may not be 
reinforced every time, as most behavior is 
maintained by intermittent reinforcement.

Designing Your Program

Once you have selected a target behavior 
and gathered adequate baseline data, it is 
time to plan your intervention program. 
Generally speaking, your program will be 
designed either to increase or to decrease 
the frequency of a target response.

Increasing Response Strength
Efforts to increase the frequency of a tar-
get response depend largely on the use of 
positive reinforcement. In other words, you 
reward yourself for behaving properly. Al-
though the basic strategy is quite simple, 
doing it skillfully involves a number of 
considerations.

Selecting a Reinforcer To use positive 
reinforcement, you need to find a reward 
that will be effective for you. Reinforcement 
is subjective. What is reinforcing for one 

First, you need to determine the initial 
response level of your target behavior. After 
all, you can’t tell whether your program is 
working effectively unless you have a base-
line for comparison. In most cases, you 
would simply keep track of how often the 
target response occurs in a certain time in-
terval. Thus, you might count the daily fre-
quency of snapping at your children, smok-
ing cigarettes, or biting your fi ngernails. It 
is crucial to gather accurate data. You should 
record the behavior as soon as possible after 
it occurs, and it is usually best to portray 
these records graphically (see Figure 6.29).

Second, you need to monitor the ante-
cedents of your target behavior. Antecedents 
are events that typically precede the target 
response. Often these events play a major 
role in evoking your target behavior. For 
example, if your target is overeating, you 
might discover that the bulk of your over-
eating occurs late in the evening while you 
watch TV. If you can pinpoint this kind of 
antecedent-response connection, you may 
be able to design your program to circum-
vent or break the link.

Third, you need to monitor the typical 
consequences of your target behavior. Try 
to identify the reinforcers that are main-
taining an undesirable target behavior or 
the unfavorable outcomes that are suppress-
ing a desirable target behavior. In trying to 
identify reinforcers, remember that avoid-
ance behavior is usually maintained by neg-
ative reinforcement. That is, the payoff for 
avoidance is usually the removal of some-
thing aversive, such as anxiety or a threat 

Overeating is just one of the many types of maladaptive 
habits that can be reduced or eliminated through self-
modifi cation techniques.
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Figure 6.29
Example of record-keeping in a self-modifi cation program. Graphic records are ideal for tracking 
progress in behavior modifi cation eff orts. The records shown here illustrate what people would be likely to 
track in a behavior modifi cation program for weight loss.
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Executing and Evaluating 
Your Program

Once you have designed your program, the 
next step is to put it to work by enforcing 
the contingencies that you have carefully 
planned. During this period, you need to 
continue to accurately record the frequency 
of your target behavior so you can evaluate 
your progress. The success of your program 
depends on your not “cheating.” The most 
common form of cheating is to reward your-
self when you have not actually earned it.

You can do two things to increase the 
likelihood that you will comply with your 
program. One is to make up a behavioral 
contract—a written agreement outlining a 
promise to adhere to the contingencies of 
a behavior modifi cation program. The for-
mality of signing such a contract in front of 
friends or family seems to make many peo-
ple take their program more seriously. You 
can further reduce the likelihood of cheat-
ing by having someone other than yourself 
dole out the reinforcers and punishments.

Generally, when you design your pro-
gram you should spell out the conditions 
under which you will bring it to an end. 
Doing so involves setting terminal goals 
such as reaching a certain weight, study-
ing with a certain regularity, or going with-
out cigarettes for a certain length of time. 
Often, it is a good idea to phase out your 
program by planning a gradual reduction 
in the frequency or potency of your re-
inforcement for appropriate behavior.

Reinforcement Reinforcers can be used 
in an indirect way to decrease the frequency 
of a response. This may sound paradoxical, 
since you have learned that reinforcement 
strengthens a response. The trick lies in 
how you defi ne the target behavior. For ex-
ample, in the case of overeating you might 
defi ne your target behavior as eating more 
than 1600 calories a day (an excess response 
that you want to decrease) or eating less 
than 1600 calories a day (a defi cit response 
that you want to increase). You can choose 
the latter defi nition and reinforce yourself 
whenever you eat less than 1600 calories 
in a day. Thus, you can reinforce yourself 
for not emitting a response, or for emit-
ting it less, and thereby decrease a response 
through reinforcement.

Control of Antecedents A worthwhile 
strategy for decreasing the occurrence of an 
undesirable response may be to identify its 
antecedents and avoid exposure to them. 
This strategy is especially useful when you 
are trying to decrease the frequency of a 
consummatory response, such as smok-
ing or eating. In the case of overeating, for 
instance, the easiest way to resist tempta-
tion is to avoid having to face it. Thus, you 
might stay away from favorite restaurants, 
minimize time spent in your kitchen, shop 
for groceries just after eating (when will-
power is higher), and avoid purchasing fa-
vorite foods.

Punishment The strategy of decreasing 
unwanted behavior by punishing yourself 
for that behavior is an obvious option that 
people tend to overuse. The biggest prob-
lem with punishment in a self-modifi cation 
effort is that it is diffi cult to follow through 
and punish yourself. Nonetheless, there 
may be situations in which your manipula-
tions of reinforcers need to be bolstered by 
the threat of punishment.

If you’re going to use punishment, keep 
two guidelines in mind. First, do not use 
punishment alone. Use it in conjunction 
with positive reinforcement. If you set up a 
program in which you can earn only nega-
tive consequences, you probably won’t stick 
to it. Second, use a relatively mild punish-
ment so that you will actually be able to ad-
minister it to yourself.

Try to set behavioral goals that are both 
challenging and realistic. You want your 
goals to be challenging so that they lead to 
improvement in your behavior. However, 
setting unrealistically high goals—a com-
mon mistake in self-modification—often 
leads to unnecessary discouragement.

Decreasing Response Strength
Let’s turn now to the challenge of reducing 
the frequency of an undesirable response. 
You can go about this task in a number of 
ways. Your principal options include re-
inforcement, control of antecedents, and 
punishment.

Figure 6.30
Choosing a reinforcer for a self-modifi cation 
program. Finding a good reinforcer to use in a 
behavior modifi cation program can require a lot of 
thought. The questions listed here can help people 
identify their personal reinforcers.

Source: Adapted from Watson, D. L., & Tharp, R. G. (1997). Self-di-
rected behavior: Self-modifi cation for personal adjustment. Belmont, 
CA: Wadsworth. Reprinted by permission.

REVIEW of Key Learning Goals
6.23 Behavior modifi cation techniques can be 
used to increase one’s self-control. The fi rst step 
in self-modifi cation involves explicitly specify-
ing the overt, measurable target behavior to be 
increased or decreased. The second step involves 
gathering data about the initial rate of the target 
response and identifying any typical antecedents 
and consequences associated with the behavior.
6.24 In designing a program, if you are try-
ing to increase the strength of a response, you’ll 
depend on positive reinforcement contingencies 
that should be spelled out exactly. A number of 
strategies can be used to decrease the strength 
of a response, including reinforcement, control of 
antecedents, and punishment. In executing and 
evaluating your program you should use a behav-
ioral contract, monitor your behavior carefully, 
and decide how and when you will phase out 
your program.
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also like to pair their products with exciting 
events, such as the NBA Finals, and cher-
ished symbols, such as fl ags and the Olym-
pic rings insignia. But, above all else, adver-
tisers like to link their products with sexual 
imagery and extremely attractive models—
especially, glamorous, alluring women (Re-
ichert, 2003; Reichert & Lambiase, 2003).

Advertisers mostly seek to associate their 
products with stimuli that evoke pleasur-
able feelings of a general sort, but in some 
cases they try to create more specifi c asso-
ciations. For example, cigarette brands sold 
mainly to men are frequently paired with 
tough-looking men in rugged settings to 
create an association between the cigarettes 
and masculinity. In contrast, cigarette 
brands that are mainly marketed to women 
are paired with images that evoke feelings 
of femininity. In a similar vein, manufac-
turers of designer jeans typically seek to 
forge associations between their products 
and things that are young, urban, and hip. 
Advertisers marketing expensive automo-
biles or platinum credit cards pair their 
products with symbols of affl uence, luxury, 
and privilege, such as mansions, butlers, 
and dazzling jewelry.

automatic, subconscious associations that 
people make in response to various stimuli. 
Let’s look at how this manipulation is done 
in advertising, business negotiations, and 
the world of politics.

Classical Conditioning 
in Advertising

The art of manipulating people’s associa-
tions has been perfected by the advertising 
industry, leading Till and Priluck (2000) 
to comment, “conditioning of attitudes 
towards products and brands has become 
generally accepted and has developed into a 
unique research stream” (p. 57). Advertisers 
consistently endeavor to pair the products 
they are peddling with stimuli that seem 
likely to elicit positive emotional responses 
(see Figure 6.31). An extensive variety of 
stimuli are used for this purpose. Products 
are paired with well-liked celebrity spokes-
persons; depictions of warm, loving fami-
lies; beautiful pastoral scenery; cute, cuddly 
pets; enchanting, rosy-cheeked children; 
upbeat, pleasant music; and opulent sur-
roundings that reek of wealth. Advertisers 

With all due respect to the great Ivan Pav-
lov, when we focus on his demonstration 
that dogs can be trained to slobber in re-
sponse to a tone, it is easy to lose sight of 
the importance of classical conditioning. At 
fi rst glance, most people do not see a rela-
tionship between Pavlov’s slobbering dogs 
and anything that they are even remotely 
interested in. However, in the main body 
of the chapter, we saw that classical condi-
tioning actually contributes to the regula-
tion of many important aspects of behav-
ior, including fears, phobias, and other 
emotional reactions; immune function and 
other physiological processes; food prefer-
ences; and even sexual arousal. In this Ap-
plication you will learn that classical con-
ditioning is routinely used to manipulate 
emotions in persuasive efforts. If you watch 
TV, you have been subjected to Pavlovian 
techniques. An understanding of these 
techniques can help you recognize when 
your emotions are being manipulated by 
advertisers, politicians, and the media.

Manipulation efforts harnessing Pavlov-
ian conditioning generally involve a spe-
cial subtype of classical conditioning that 
theorists have recently christened evaluative 
conditioning. Evaluative conditioning con-
sists of efforts to transfer the emotion at-
tached to a US to a new CS. In other words, 
evaluative conditioning involves the acqui-
sition of emotion-laden likes and dislikes, or 
preferences, through classical conditioning. 
Of interest here is that research shows that 
attitudes can be shaped through evaluative 
conditioning without participants’ con-
scious awareness (Olson & Fazio, 2001) and 
that evaluative conditioning is remarkably 
resistant to extinction (Walther, Nagen-
gast, & Trasselli, 2005). Thus, an especially 
interesting aspect of evaluative condition-
ing is that people often are unaware of the 
origin of their attitudes or of the fact that 
they even feel the way they do. The key to 
this process is simply to manipulate the 

C R I T I C A L  T H I N K I N G 

A P P L I C A T I O N

Key Learning Goals
6.25 Recognize how classical conditioning is used 
to manipulate emotions.

C R I T I C A L  T H I N K I N G 

A P P L I C A T I O N Manipulating Emotions: Pavlov and Persuasion

Figure 6.31
Classical conditioning 
in advertising. Many 
advertisers attempt to make 
their products conditioned 
stimuli that elicit pleasant 
emotional responses by 
pairing their products with 
attractive or popular people 
or sexual imagery.
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Becoming More Aware 
of Classical Conditioning 
Processes

How effective are the efforts to manipulate 
people’s emotions through classical condi-
tioning? It’s hard to say. In the real world, 
these strategies are always used in combi-
nation with other persuasive tactics, which 
creates multiple confounds that make it dif-
fi cult to assess the impact of the Pavlovian 
techniques (Walther et al., 2005). Laboratory 
research can eliminate these confounds, but 
surprisingly little research on these strate-
gies has been published, and virtually all of 
it has dealt with advertising. The advertis-
ing studies suggest that classical condition-
ing can be effective and leave enduring im-
prints on consumers’ attitudes (Grossman 
& Till, 1998; Shimp, Stuart, & Engle, 1991; 
Walther & Grigoriadis, 2003). And research 
indicates that sexual appeals in advertising 
are attention getting, likable, and persuasive 
(Reichert, Heckler, & Jackson, 2001). But a 
great deal of additional research is needed. 
Given the monumental sums that advertis-
ers spend using these techniques, it seems 
reasonable to speculate that individual com-
panies have data on their specifi c practices 
to demonstrate their effi cacy, but these data 
are not made available to the public.

What can you do to reduce the extent 
to which your emotions are manipulated 
through Pavlovian procedures? Well, you 
could turn off your radio and TV, close up 
your magazines, stop your newspaper, dis-
connect your modem, and withdraw into a 
media-shielded shell, but that hardly seems 
realistic for most people. Realistically, the 
best defense is to make a conscious effort 
to become more aware of the pervasive at-
tempts to condition your emotions and atti-
tudes. Some research on persuasion suggests 
that to be forewarned is to be forearmed (Pfau 
et al., 1990). In other words, if you know how 
media sources try to manipulate you, you 
should be more resistant to their strategies.

events (such as the opening of a new mall) 
that often have nothing to do with their 
public service? When a sports team wins 
some sort of championship, local politi-
cians are drawn like fl ies to the subsequent 
celebrations. They want to pair themselves 
with these positive events, so that they are 
associated with pleasant emotions.

Election campaign ads use the same 
techniques as commercial ads (except they 
don’t rely much on sexual appeals). Can-
didates are paired with popular celebri-
ties, wholesome families, pleasant music, 
and symbols of patriotism. Cognizant of 
the power of classical conditioning, politi-
cians also exercise great care to ensure that 
they are not paired with people or events 
that might trigger negative feelings. For ex-
ample, in 1999, when the U.S. government 
fi nally turned control of the Panama Canal 
over to Panama, President Bill Clinton and 
Vice-President Al Gore chose to not attend 
the ceremonies because this event was 
viewed negatively in some quarters.

The ultimate political perversion of the 
principles of classical conditioning prob-
ably occurred in Nazi Germany. The Nazis 
used many propaganda techniques to cre-
ate prejudice toward Jews and members of 
other targeted groups (such as Gypsies). 
One such strategy was the repeated pairing 
of disgusting, repulsive images with stereo-
typical pictures of Jews. For example, the 
Nazis would show alternating pictures of 
rats or roaches crawling over fi lthy garbage 
and stereotypical Jewish faces, so that the 
two images would become associated in the 
minds of the viewers. Thus, the German 
population was conditioned to have nega-
tive emotional reactions to Jews and to as-
sociate them with vermin subject to exter-
mination. The Nazis reasoned that if people 
would not hesitate to exterminate rats and 
roaches, then why not human beings asso-
ciated with these vermin?

Classical Conditioning in 
Business Negotiations

In the world of business interactions, two 
standard practices are designed to get cus-
tomers to make an association between one’s 
company and pleasurable feelings. The fi rst 
is to take customers out to dinner at fine 
restaurants. The provision of delicious food 
and fi ne wine in a luxurious environment is 
a powerful unconditioned stimulus that re-
liably elicits pleasant feelings that are likely 
to be associated with the host. The second 
practice is the strategy of entertaining cus-
tomers at major events, such as concerts and 
football games. Over the last couple of de-
cades, America’s sports arenas have largely 
been rebuilt with vastly more “luxury sky-
boxes” to accommodate this business tac-
tic. It reaches its zenith every year at the 
Super Bowl, where most of the seats go to 
the guests of Fortune 500 corporations. This 
practice pairs the host with both pleasant 
feelings and the excitement of a big event.

It is worth noting that these strategies take 
advantage of other processes besides classical 
conditioning. They also make use of the reci-
procity norm—the social rule that one should 
pay back in kind what one receives from oth-
ers (Cialdini, 2001). Thus, wining and dining 
clients creates a sense of obligation that they 
should reciprocate their host’s generosity—
presumably in their business dealings.

Classical Conditioning 
in the World of Politics

Like advertisers, candidates running for 
election need to influence the attitudes 
of many people quickly, subtly, and effec-
tively—and they depend on evaluative con-
ditioning to help them do so. For example, 
have you noticed how politicians show 
up at an endless variety of pleasant public 

g

REVIEW of Key Learning Goals
6.25 Advertisers routinely pair their products 
with stimuli that seem likely to elicit positive 
emotions or other specifi c feelings. The business 
practice of taking customers out to dinner or to 
major events also takes advantage of Pavlovian 
conditioning. Politicians also work to pair them-
selves with positive events. The best defense 
against these tactics is to become more aware of 
eff orts to manipulate your emotions.

Table 6.2   Critical Thinking Skills Discussed in This Application

Skill Description

Understanding how Pavlovian condition-
ing can be used to manipulate emotions

The critical thinker understands how stimuli can be paired 
together to create automatic associations that people may 
not be aware of.

Developing the ability to detect condi-
tioning procedures used in the media

The critical thinker can recognize Pavlovian conditioning 
tactics in commercial and political advertisements.
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Key Ideas

Classical Conditioning
Classical conditioning explains how a neutral stimulus can acquire the capacity  ❚

to elicit a response originally evoked by another stimulus. This kind of conditioning 
was originally described by Ivan Pavlov.

Many kinds of everyday responses are regulated through classical conditioning,  ❚
including phobias, fears, and pleasant emotional responses. Even physiological 
responses such as immune and sexual functioning and drug tolerance can be infl u-
enced by classical conditioning.

A conditioned response may be weakened and extinguished entirely when the CS  ❚
is no longer paired with the US. In some cases, spontaneous recovery occurs, and an 
extinguished response reappears after a period of nonexposure to the CS.

Conditioning may generalize to additional stimuli that are similar to the original  ❚
CS. The opposite of generalization is discrimination, which involves not responding 
to stimuli that resemble the original CS. Higher-order conditioning occurs when a CS 
functions as if it were a US, to establish new conditioning.

Operant Conditioning
Operant conditioning involves largely voluntary responses that are governed by  ❚

their consequences. Following the lead of E. L. Thorndike, B. F. Skinner investigated 
this form of conditioning, working mainly with rats and pigeons in Skinner boxes.

The key dependent variable in operant conditioning is the rate of response  ❚
over time. When this responding is shown graphically, steep slopes indicate rapid 
responding. Primary reinforcers are unlearned; secondary reinforcers acquire their 
reinforcing quality through conditioning.

New operant responses can be shaped by gradually reinforcing closer and closer  ❚
approximations of the desired response. In operant conditioning, extinction oc-
curs when reinforcement for a response is terminated and the rate of that response 
declines.

Operant responses are regulated by discriminative stimuli that are cues regarding  ❚
the likelihood of obtaining reinforcers. These stimuli are subject to the same pro-
cesses of generalization and discrimination that occur in classical conditioning.

Intermittent schedules of reinforcement produce greater resistance to extinc- ❚
tion than similar continuous schedules. Ratio schedules tend to yield higher rates of 
response than interval schedules. Shorter intervals and higher ratios are associated 
with faster responding.

Responses can be strengthened through either the presentation of positive  ❚
reinforcers or the removal of negative reinforcers. Negative reinforcement regulates 
escape and avoidance learning. The process of avoidance learning may shed light on 
why phobias are so diffi  cult to eliminate.

With punishment, unfavorable consequences lead to a decline in response  ❚
strength. Some of the problems associated with physical punishment as a disciplin-
ary procedure are emotional side eff ects and increased aggressive behavior.

Changing Directions in the Study of Conditioning
The fi ndings on conditioned taste aversion and preparedness in the acquisition  ❚

of phobias have led to the recognition that there are species-specifi c biological 
constraints on conditioning. Domjan argues that researchers’ focus on arbitrary 
conditioned stimuli has led to a distorted picture of the principles of conditioning. 
Some psychologists argue that learning processes vary somewhat across species, 
because of evolutionary pressures.

Tolman’s studies of latent learning suggested that cognitive processes contribute  ❚
to conditioning, but his work was not infl uential at the time. Studies of signal rela-
tions in classical conditioning and response-outcome relations in operant condition-
ing suggest that cognitive processes play a larger role in conditioning than originally 
believed.

Observational Learning
In observational learning, an organism is conditioned by watching a model’s con- ❚

ditioning. Both classical and operant conditioning can occur through observational 
learning, which depends on the processes of attention, retention, reproduction, and 
motivation.

According to Bandura, reinforcement infl uences which responses one will per-❚
form more than it infl uences the acquisition of new responses. Research on obser-
vational learning has played a central role in the debate about the eff ects of media 
violence for many decades. This research suggests that media violence contributes 
to increased aggression among children and adults.

Reflecting on the Chapter’s Themes
Two of our key themes were especially apparent in our coverage of learning and ❚

conditioning. One theme involves the interaction of biology and experience in 
learning. The other involves the way progress in psychology aff ects society at large.

P E R S O N A L  A P P L I C A T I O N  Achieving Self-Control Through 
Behavior Modification

The fi rst step in self-modifi cation is specifying the target behavior to be increased ❚
or decreased. The second step is gathering baseline data on the initial rate of the 
target response.

The third step is to design a program, using procedures such as reinforcement, ❚
control of antecedents, and punishment. The fourth step is executing and evaluat-
ing your program.

C R I T I C A L  T H I N K I N G  A P P L I C A T I O N  Manipulating 
Emotions: Pavlov and Persuasion

Advertisers routinely pair their products with stimuli that seem likely to elicit ❚
positive emotions or other specifi c feelings. Politicians also work to pair themselves 
with positive events. The best defense against these tactics is to become more 
aware of eff orts to manipulate your emotions.
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Secondary reinforcers (p. 244)
Shaping (p. 245)
Skinner box (p. 243)
Spontaneous recovery (p. 238)
Stimulus discrimination (p. 240)
Stimulus generalization (p. 239)
Trial (p. 234)
Unconditioned response (UR) 

(p. 234)
Unconditioned stimulus (US) (p. 234)
Variable-interval (VI) schedule 

(p. 248)
Variable-ratio (VR) schedule (p. 248)

Key People

Albert Bandura (pp. 259–262)
John Garcia (p. 255)
Ivan Pavlov (pp. 232–234)
Robert Rescorla (pp. 257–258)
Martin Seligman (pp. 254–255)
B. F. Skinner (pp. 241–245)
E. L. Thorndike (pp. 241–242)
Edward C. Tolman (p. 257)
John B. Watson (pp. 239–240)

According to Bandur❚❚
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 1. After repeatedly pairing a tone with meat powder, Pavlov found that a 
dog will salivate when the tone is presented. Salivation to the tone is a(n):
A. unconditioned stimulus.
B. unconditioned response.
C. conditioned stimulus.
D. conditioned response.

 2. Sam’s wife always wears the same black nightgown whenever she is “in 
the mood” for sexual relations. Sam becomes sexually aroused as soon 
as he sees his wife in the nightgown. For Sam, the nightgown is a(n):
A. unconditioned stimulus.
B. unconditioned response.
C. conditioned stimulus.
D. conditioned response.

 3. Watson and Rayner (1920) conditioned “Little Albert” to fear white rats 
by banging a hammer on a steel bar as the child played with a white rat. 
Later, it was discovered that Albert feared not only white rats but white 
stuff ed toys and Santa’s beard as well. Albert’s fear of these other ob-
jects can be attributed to:
A. the law of eff ect.
B. stimulus generalization.
C. stimulus discrimination.
D. an overactive imagination.

 4. The phenomenon of higher-order conditioning shows that:
A. only a genuine, natural US can be used to establish a CR.
B. auditory stimuli are easier to condition than visual stimuli.
C. visual stimuli are easier to condition than auditory stimuli.
D. an already established CS can be used in the place of a natural US.

 5. Which of the following statements is (are) true?
A. Classical conditioning regulates refl exive, involuntary responses 

exclusively.
B. Operant conditioning regulates voluntary responses exclusively.
C. The distinction between the two types of conditioning is not ab-

solute, with both types jointly and interactively governing some 
aspects of behavior.

D. Both a and b.

 6. A pigeon in a Skinner box is pecking the disk at a high, steady rate. The 
graph portraying this pigeon’s responding will have:
A. a steep, unchanging slope.
B. a shallow, unchanging slope.
C. a progressively steeper slope
D. a progressively shallower slope.

 7. A primary reinforcer has _________ reinforcing properties; a secondary 
reinforcer has _________ reinforcing properties.
A. biological; acquired
B. conditioned; unconditioned
C. weak; potent
D. immediate; delayed

 8. The steady, rapid responding of a person playing a slot machine is an ex-
ample of the pattern of responding typically generated on a _________ 
schedule.
A. fi xed-ratio C. fi xed-interval
B. variable-ratio D. variable-interval

 9. Positive reinforcement _________ the rate of responding; negative 
reinforcement _________ the rate of responding.
A. increases; decreases  C. increases; increases
B. decreases; increases  D. decreases; decreases

 10. Research on avoidance learning suggests that a fear response is ac-
quired through _________ conditioning; the avoidance response is 
maintained as a result of _________ conditioning.
A. classical; operant
B. operant; classical
C. classical; classical
D. operant; operant

 11. Nolan used to love tequila. However, a few weeks ago he drank way too 
much tequila and became very, very sick. His tendency to drink tequila 
has since declined dramatically. In operant terms, this sequence of 
events represents:
A. generalization
B. negative reinforcement.
C. higher-order conditioning.
D. punishment.

 12. According to Rescorla, the strength of a conditioned response depends 
on:
A. the number of trials in which the CS and US are paired.
B. the number of trials in which the CS is presented alone.
C. the percentage of trials in which the CS and US are paired.
D. resistance to extinction.

 13. Bandura maintains that reinforcement mainly determines the 
_____________ of a response.
A. acquisition
B. development
C. performance
D. generalization

 14. The link between physical punishment and subsequent aggressive 
behavior is probably best explained by:
A. observational learning.
B. noncontingent reinforcement.
C. resistance to extinction.
D. classical conditioning.

 15. The second step in a self-modifi cation program is to:
A. specify the target behavior.
B. design your program.
C. gather baseline data.
D. set up a behavioral contact.

Answers
1 D pp. 234–235  6 A p. 245 11 D pp. 251–252
2 C pp. 234–235  7 A p. 244 12 C pp. 257–258
3 B pp. 239–240  8 B pp. 248–249 13 C p. 261
4 D pp. 240–241  9 C pp. 249–250 14 A p. 259
5 C p. 241 10 A pp. 250–251 15 C p. 267
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