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306 CHAPTER 8 Learning

n a remote area of Thailand you will fi nd an elephant preserve, 
inside of which a most curious thing is occurring: Elephants are 

painting. They hold brushes in their trunks and carefully paint pictures—
mostly portraits of other elephants in various poses. As you can see, 
some of the paintings are quite lovely, almost like Chinese brushwork. If 
you Google “painting elephants,” you’ll fi nd many videos of elephants 
engaged in these artistic activities.

Obviously, elephants don’t come by painting naturally. How do 
they learn to paint? Like most of human learning, elephant learning is 
a combination of physical attributes, intelligence, ability, and training 
(Komar & Melamid, 2000). First of all, elephants are quite intelligent, and 
second they have a trunk that is both very strong and capable of refi ned 
movement. The muscles at the tip of the trunk allow them to easily hold a 
paintbrush. Just as with humans, not all elephants take to painting. To fi nd 
out which elephants might be able to paint, trainers use a screening pro-
cess to determine which ones have both interest and ability. Trainers use 
rewards (food) at each step to teach the elephants to hold the brush and to be at the correct distance 
from the easel. Then the elephants learn to make specifi c strokes on the canvas and fi nally to shape 
specifi c objects, such as fl owers or elephants, as you see here. Each step along this training process is 
accomplished by the relationship between the behavior (such as making a stroke) and some reward 
for it. Behaviors that are not desired (such as fl icking the paint all over the canvas) are not rewarded.

In short, elephants learn to paint in very much the same way that humans learn certain new 
skills. Learning is not a simple process, as we will see in this chapter. We examine the three major 
theories of learning—classical conditioning, operant conditioning, and social learning theory. We 
also explore the role of evolution in learning and how learning both emerges from and changes 
the brain.  �

I

BASIC PROCESSES OF LEARNING
Psychologists defi ne learning as enduring changes in behavior that occur with 
experience. T his defi nition sounds simple, but t here a re many forms of learn-
ing—from an elephant learning to paint to a ch ild developing a preferenc e for 
certain foods to a s tudent learning a foreign language. As we try things out in 
the world, changes in sensation, perception, behavior, and brain function alter 
who we are, what we know, what we feel, and what we can do. The essence of 
learning involves acquiring new knowledge, skills, values, or behaviors.

Learning and memory work together. Without learning and memory, we 
could n ot pr ocess, re tain, or m ake u se o f ne w i nformation. L earning o ccurs 
when i nformation mo ves f rom sh ort-term t o l ong-term memor y. D uring t his 
process, new knowledge is stored in networks in the brain. For this reason, we 
don’t have to learn to ride a bicycle every time we want to go for a spin. Once we 
have mastered the skill of riding a bicycle, that knowledge can be retrieved from 
memory, and we can pedal away without thinking about it.

learning
enduring changes 
in behavior 
that occur with 
experience.

Drawing by a Thai elephant.
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 Conditioning Models of Learning 307

Habituation and the Orienting Response
Some phenomena fi t the defi nition of learning as “enduring changes in behavior 
that occur with experience” much more clearly than others. For example, if a dim 
light were presented to you in a d ark room, you would look at it immediately. 
This automatic shift of attention toward a new stimulus is known as the orient-
ing response. After a while, if the brightness and location of the light remained 
the same, you would no longer respond to it. In fact, you might not notice 
it at all. This phenomenon, called habituation, i s a s ensory process 
by which organisms adapt to constant stimulation. The result is a 
change in your response (from seeing a spot of light to not seeing 
it) stemming from experience. The change is a fa irly short-lived 
one, however. As soon as the stimulus is varied even slightly, the 
orienting response occurs, and the process begins again.

Habituation is a change in behavior due to experience, but 
is it learning? An argument can be made that neither habituation 
nor the orienting response fi ts our defi nition of learning, because 
each disappears immediately with a slight change in the stimulus. 
Still, habituation is often regarded as learning in its simplest form 
(Carew & Kandel, 1973).

Association
Every time we feed our cats, Scooter and Belle, we fi rst take 
the can opener out of the drawer in the kitchen. Ever since 
they were kittens, Scooter and Belle have heard the sound of 
someone opening a drawer at feeding time. So the sound of 
the drawer opening has signaled to them that food was com-
ing. No w, ev ery t ime a nyone o pens a k itchen d rawer, t he 
kitties come running while meowing eagerly. Frequently it is 
a false alarm (sometimes the drawer is opened for other rea-
sons), but the connection, or association, between the sound 
of a drawer opening and being fed is very strong for them.

An association occurs when one piece of information 
from the environment is linked repeatedly with another and 
the or ganism b egins t o con nect t he t wo sources o f i nfor-
mation. Associations form simply as a re sult of two events 
occurring together, whether or not the relationship between 
them makes any sense. Eventually, the repeated association 
results i n t he ev ents b ecoming l inked i n t he i ndividual’s 
memory. By virtue of their association, one event may come 
to suggest that the other will occur. Learning by association 
is a simple but powerful form of learning.

CONDITIONING MODELS OF LEARNING
Conditioning i s a f orm of a ssociative le arning i n wh ich a b ehavior b ecomes 
more l ikely because the organism links that behavior with certain events in its 
environment. S cooter and Belle, for example, a re conditioned to the sound of 
the drawer opening because they have come t o associate the sound with food. 
Sometimes t he sound me ans t hat food w ill come ; some times i t do es not. B ut 

Connection
Right now you are habituated 
to dozens of stimuli—includ-

ing the feel of clothing on 
your skin. Now you are sensi-

tized to it. How so?
See “The Long Strange 
Trip From Sensation to 
Perception,” Chapter 4, 

“Sensing and Perceiving 
Our World,” p. 124.

association
process by which 
two pieces of infor-
mation from the 
environment are 
repeatedly linked 
so that we begin 
to connect them in 
our minds.

conditioning
a form of associa-
tive learning in 
which behaviors 
are triggered by 
associations with 
events in the 
environment.

Scooter and 
Belle—the 
authors’ cats.
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308 CHAPTER 8 Learning

the association is strong because feeding is a lways preceded by the sound of a 
drawer opening.

Psychologists distinguish between two types of conditioning: classical and 
operant. Both are forms of associative learning. In classical conditioning, organ-
isms learn from the relations between stimuli. In operant conditioning, organ-
isms learn from the consequences of their behavior. Let’s look at these two forms 
of learning in more detail.

Classical Conditioning
In classical conditioning, learning occurs when a neutral s timulus becomes 
associated w ith a s timulus t o wh ich t he le arner h as a n a utomatic, i nborn 
response. Exactly how this works will become clearer if we consider the pioneer-
ing example of Ivan Pavlov and his dogs.

Pavlov’s Dogs Ivan Pavlov received the Nobel Prize in Medi-
cine in 1904 for h is research on s aliva and digestion. While he 

was studying digestion in dogs, Pavlov (1906, 1928) discovered 
classical conditioning quite accidentally—a famous example 

of h ow s cientists l ooking a t one t hing i nadvertently d is-
cover another. As often happens, luck, keen observation, 
and s erendipity ( making i mportant d iscoveries b y ac ci-
dent) led to this important scientifi c discovery.

In order to examine digestive enzymes in the dogs’ 
saliva, P avlov a nd h is t echnicians p laced t ubes i n t heir 
mouths t o co llect t heir s aliva. T hen t hey p laced me at 
powder in their mouths, which naturally produces saliva-

tion. After doing this for a wh ile, Pavlov noticed that the 
dogs would begin to salivate even before the meat powder 

was presented, when the laboratory technician who fed them 
prepared the apparatus to collect their 
saliva. It w as as though the sounds of 
the technician manipulating the appa-
ratus sig naled t o t he do gs t hat me at 
powder w as a bout t o come ( Fancher, 
1996). P avlov gu essed th at th e d ogs 
had f ormed a n a ssociation b etween 
the so unds o f t he a pparatus a nd t he 
meat p owder, just a s our c ats formed 
an association between the sounds of a 
drawer opening and being fed.

Pavlov r easoned th at th e d ogs 
had f ormed a n a ssociation b etween 
a s timulus t hat h ad no i nherent f ood 
value (the sound of the apparatus) and 
one that did (the meat powder). Could 
he teach a dog to salivate to something 
else? He designed a laboratory experi-
ment that mimicked the conditions in 
which t he do gs s alivated t o so unds 

made by the technician. Working with different dogs, Pavlov presented a neutral 
stimulus (a b ell sound) just b efore showing t hem t he me at p owder. T he do gs 

Pavlov and 
his dogs.

classical 
conditioning
form of associative 
learning in which 
a neutral stimulus 
becomes associ-
ated with a stimu-
lus to which one 
has an automatic, 
inborn response.
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had no previous experience with the bell, but they salivated to the meat powder, 
because dogs always salivate to meat powder, from the fi rst t ime they smell it. 
Salivation is a refl ex, an automatic response to a particular stimulus (food) that 
requires no learning.

Pavlov presented the bell along with the meat powder to the dogs over and 
over again. T he dogs salivated. T hen he t ried pre senting t he b ell a lone to s ee 
if the dogs might now l ink the bell with the meat powder in the way the fi rst 
dogs linked the noise of the apparatus with the meat powder. Bingo! The dogs 
salivated to t he b ell a lone. By v irtue of t he a ssociation m ade during rep eated 
pairings w ith me at p owder, t he nonappetizing b ell h ad come t o sig nal “meat 
powder” to the dogs. The dogs had learned that they would get meat powder 
after the bell sounded.

How Classical Conditioning Works Pavlov called the kind of learn-
ing he’d observed the conditioning of refl exes, and we now call it classical con-
ditioning. He coined the term unconditioned response (UCR) to describe the 
automatic, i nborn re sponse to a s timulus. I n t his c ase, s alivation i s t he UCR. 
Unconditioned simply me ans “ unlearned.” P avlov u sed t he t erm uncondi-
tioned stimulus (UCS) to refer to the environmental input (meat powder) that 
always pr oduced t he s ame u nlearned re sponse ( salivation). W ithout le arning, 
the UCS always produces the UCR; in Pavlov’s experiment, meat powder—the 
UCS—always leads to salivation—the UCR.

Food makes you salivate, pressure on your eye makes you blink, and a tap just 
below your kneecap will cause your leg to jerk forth. These refl exes are unlearned, 
fi xed responses to specifi c types of environmental stimuli. Pavlov defi ned refl exes, 
such as salivation in response to food, as fi xed stimulus–response patterns. Classi-
cal conditioning is the modifi cation of these stimulus–response (S–R) relationships 
with experience. Pavlov presented the neutral stimulus (bell) right before the UCS 
(meat powder). Salivation in the presence of meat powder was the UCR.

After repeated pairings of the bell with meat powder, when the bell alone 
led t o s alivation, t he b ell w ould b e c alled a cond itioned s timulus. A condi-
tioned stimulus (CS) is a previously neutral stimulus that an organism learns 
to associate with the UCS. If salivation occurred in response to the CS (as it did 
in Pavlov’s experiment), it would then be called a conditioned response. A con-
ditioned response (CR) is a behavior that an organism learns to perform when 
presented with the CS alone. Figure 8.1 shows how classical conditioning works.

Notice t hat Fig ure 8 .1 sh ows t he neu tral s timulus b eing pre sented j ust 
before the UCS. This process is known as forward conditioning. One can also 
present t he neutral s timulus and the UCS si multaneously. W hen the neu-
tral stimulus follows the UCS, a process called backward conditioning,
conditioning is less successful. An example of backward conditioning 
would be sounding the bell after presenting the food to Pavlov’s dogs. 
Based on rep eated, pa instakingly c areful ex perimentation, P avlov 
laid out certain criteria for s timulus–response conditioning to suc-
ceed (Pavlov, 1906, 1928). Two of the most fundamental criteria are 
as follows:

1. Multiple pairings of UCS and neutral stimulus (CS) are 
necessary for an association to occur and for the CS to produce the 
conditioned response.

2. The UCS and CS must be paired or presented very close together in time 
in order for an association to form.

Through classical 
conditioning, innate 

responses—like saliva-
tion—can become associ-
ated with and changed by 

almost any experience.

N ature&
urtureN

unconditioned 
response (UCR)
the natural auto-
matic, inborn reac-
tion to a stimulus.

unconditioned 
stimulus (UCS)
the environmental 
input that always 
produces the 
same unlearned 
response.

conditioned 
response (CR)
a behavior that an 
organism learns 
to perform when 
presented with 
the CS.

conditioned 
stimulus (CS)
a previously neu-
tral input that an 
organism learns to 
associate with the 
UCS.
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before conditioning

UCS UCR

Neutral stimulus

No
response

during conditioning

UCSNeutral stimulus UCR

then

When a behavior has been conditioned to occur in the presence of a given stimu-
lus (such as when Scooter and Belle meow because they hear the kitchen drawer 
opening), it may also increase in the presence of similar stimuli. The cats come 
running to t he k itchen not on ly when t hey he ar t he k itchen d rawer opening, 
but also when they hear us open a cabinet or make almost any sound related to 
food p reparation. T his p henomenon, k nown as  stimulus generalization, is  
the extension of the association between UCS and CS to a broad array of similar 
stimuli. T he opposite o f s timulus genera lization i s stimulus discrimination, 
which occurs when a C R (such as salivation) occurs only to the exact stimulus 
to which it was conditioned. For example, if Pavlov’s dogs did not salivate to a 
buzzer but only to a bell, they would discriminate the conditioned stimulus (bell) 
from other stimuli (buzzers, clicks, and so on).

Can a conditioned response be unlearned? Would you expect Pavlov’s dogs 
to continue salivating indefi nitely in response to the bell alone? It turns out that 
the dogs gradually stopped salivating to the bell (CS) once they learned that the 
bell wasn’t accompanied by meat powder (UCS). This weakening and disappear-
ance of a conditioned response is called extinction, and it occurs when the UCS 
is no longer paired with the CS. It can be diffi cult to extinguish behaviors. Some-
times i t t akes 100 or more pre sentations of a C S w ithout t he UCS to ach ieve 
extinction, and still the behavior might return. For example, consider the case 
of a young man who had a bad experience with a bee sting when he was 4 years 
old. Thereafter, he h ad an ex treme reaction to the sight of bees. Psychologists 
can treat this kind of abnormal fear reaction using extinction. Exposing the man 

repeatedly to bees in situations in which he does not get 
stung helps him learn that they will not always sting. 

This experience reduces the extreme fear reaction 
he has to bees (see Figures 8.2 and 8.3).

The s udden r eappearance o f an  e xtin-
guished r esponse is  k nown as  spontaneous 
recovery (see Figure 8.3). One real example 
of sp ontaneous re covery come s f rom a co l-
league who was involved in a c ar accident. 
His car was sideswiped as he was making 
a b lind t urn f rom a c ampus pa rking lot. 
After the accident, he would have a panic 
attack whenever he passed that parking 
lot, and so he couldn’t park there. Sev-
eral months later the attacks stopped, 
and he started parking in the lot again. 

stimulus 
generalization
extension of 
the association 
between UCS 
and CS to include 
a broad array of 
similar stimuli.

stimulus 
discrimination
restriction of a CR 
(such as salivation) 
to only the exact 
CS to which it was 
conditioned.

extinction
the weakening 
and disappearance 
of a conditioned 
response in 
the absence of 
reinforcement.

spontaneous 
recovery
the sudden 
reappearance of 
an extinguished 
response.
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CS CR

after conditioning

Then, one d ay as he a pproached the parking lot, he h ad an unexpected panic 
attack. A le arned re sponse he t hought h ad b een ex tinguished sudden ly c ame 
back. It is clear from recent research on spontaneous recovery that extinction 
never completely eliminates the response, only suppresses it (Moody, Sunsay, & 
Bouton, 2006). After the response has been extinguished, it is quite common for 
the response to reappear spontaneously if a person returns to the original setting 
where the conditioning took place.

Why does classical conditioning—the ability to associate innate stimulus–
response patterns with novel stimuli—work? It may be adaptive in an evolution-
ary sense. We need to be able to associate certain types of stimuli with potential 
harm and to respond quickly to new stimuli that present threats. For instance, 
we might not be hardwired to see long, sharp metal objects as dangerous; but 
once we see that pressing one of them against the skin causes bleeding, then we 
know it is dangerous. Most animals can learn such t hings readily, and it helps 
them survive and reproduce. It i s by v irtue of experience and association that 
many objects acquire their meaning for us. That knives are dangerous is some-
thing we learn. The fact that classical conditioning is a powerful learning device 
for nearly all creatures suggests that it has advantages for survival.

The Conditioning of Little Albert Pavlov’s work caught the at ten-
tion of young psychologists in the United States in the early 20th century. They 
saw in Pavlov’s research the fi rst systematic account of a scientifi c procedure for 
studying behavior. One American psychologist, John Watson, felt strongly that 
classical conditioning could be used to shape human behavior:

Give me a dozen healthy infants, well-formed, and my own specifi ed 
world to bring them up in and I’ll guarantee to take any one at ran-
dom and train him to become any type of specialist I might select—
doctor, lawyer, artist, merchant-chief, and yes, even beggar-man 
and thief, regardless of his talents, penchants, tendencies, abilities, 
vocations, and race of his ancestors. (J. B. Watson, 1925, p. 82)

Watson’s complete faith in the ability to mold human behavior seems naïve 
today, and some would even call it dangerous. Yet Watson and his view of the 
infant as a b lank slate helped push psychology—which Watson defi ned as “the 
study o f b ehavior”—forward a s a s cience. To Watson, cl assical cond itioning 
offered a model for transforming the fi eld.

In a classic study of the power of conditioning techniques, Watson condi-
tioned a ba by known as Little A lbert to fear white rats and other white fl uffy 
objects. When Watson and his colleague Rosalie Rayner fi rst met Albert, they 

FIGURE 8.1
CLASSICAL CONDITIONING. A dog’s natural refl ex is to salivate to food. The 
food is an unconditioned stimulus (UCS), and salivation is an unconditioned 
response (UCR). Before conditioning, a dog will not salivate when a bell rings. 
During conditioning, the bell is presented right before the food appears. The 
dog salivates (UCR) because of the food (UCS). After repeatedly hearing the 
ringing bell right before being presented with the food, the dog will begin 
to salivate. Now the ringing bell has become a conditioned stimulus (CS), 
and salivation to the sound of the bell alone has become a conditioned 
response (CR).
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1

Unconditioned 
stimulus: 
bee sting

FIGURE 8.2
CLASSICAL CONDITIONING IN THE REAL WORLD. A person who suff ered a painful bee 
sting continues to fear all bees for a long time. After enough exposure to bees without 
being stung, however, the person can learn to not react with fear. At this point, the 
conditioned response (fear) is extinguished.

brought out a white rat and showed 
it to A lbert. He was curious, but 
not afraid of it. Then Watson and 
Rayner (1920) paired the presen-
tation of the rat with a v ery loud 
noise (the sound of a hammer strik-
ing a s teel ba r r ight b ehind A lbert’s 
head). Na turally, t he l oud so und ( a U CS) 
startled Albert (the UCR), and he got very upset.

After repeated pairings of the loud sound with 
the ra t, s eeing t he ra t a lone (the C S) upset A lbert. 
Upon further testing, Albert’s fear grew to include 
an intense emotional response not only to white rats 

but also to many other white, fl uffy items, including John Watson’s fake white 
beard. This is an example of stimulus generalization.

Regrettably, Little Albert did not undergo deconditioning (J. B. Wat-
son & Rayner, 1920). Controversy surrounded this case for years, and 
it is still not clear what happened to Little Albert. We see in this 
case that psychology in its infancy lacked clear ethical guidelines 
for research. Watson’s “experiment” ra ised many e thical i ssues, 
particularly about the need to safeguard the r ights of individu-
als who cannot give informed consent to participate in research. 
Still, Watson is remembered as the father of behaviorism for his 
role in establishing psychology as the study of behavior.

Operant Conditioning
Unlike Little Albert’s fear of white rats and other reactions that people can elicit 
from ot hers, some b ehaviors o ccur sp ontaneously. I n t he l ate 1 9th c entury, 
Edward L . T horndike (1905) noted t hat re warding con sequences c an m ake a 
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Acquisition (conditioned
and unconditioned
stimulus presented
together) Extinction

(conditioned
stimulus by itself )

Extinction follows
(conditioned
stimulus alone)

Spontaneous
recovery of
conditioned
response

FIGURE 8.3
ACQUISITION, EXTINCTION, AND 
SPONTANEOUS RECOVERY IN CLASSI-
CAL CONDITIONING. The graph shows 
how a conditioned response (CR) gradu-
ally becomes stronger during condition-
ing, then weakens when the conditioned 
stimulus (CS) is no longer paired with the 
UCS, and disappears (extinction). Follow-
ing a pause during which the CS is not 
presented, spontaneous recovery of the 
CR may occur briefl y before it is extin-
guished again.

Little Albert with 
Rosalie Rayner 
and John B. 
Watson.

Connection
The ethics of human research 

today would not allow 
Watson to do his research on 

Little Albert.
See “Ethical Research 

With Humans,” Chapter 2, 
“Conducting Research in 

Psychology,” p. 67.
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spontaneous behavior more l ikely to occur again. He found, for example, that 
a cat would escape from a specially designed cage if left to its own devices for a 
while, not necessarily because it fi gured out how to get out, but because certain 
motions eventually were rewarded by t he do or opening (see Fig ure 8 .4). T his 
reward made it more likely that the specifi c behavior that led to the door open-
ing would happen again if the cat were again confi ned in the same cage. In the 
same way, you might come back to a café you casually walked into if you found 
out that it had free wireless Internet service and gave out tasty samples of its pas-
tries. Thorndike labeled this principle the law of eff ect. Briefl y, the law of effect 

2

3

4

Conditioned 
response:

fear of bees

Extinction: repeated
exposure to bees

without getting stung
may reduce fear of bees.

Unconditioned 
response: pain,

which can lead to fear
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m

e 
(s
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FIGURE 8.4
THE LEARNING CURVE. Depicted here is the box from 
which Thorndike’s cats learned to escape. Thorndike found 
that a cat would escape from a specially designed cage if 
left to its own devices for a while, not necessarily because 
it fi gured out how to get out, but because certain motions 
eventually were rewarded by the door’s opening. This 
reward of the opening door made it more likely that the 
specifi c behavior that led to the opening door would hap-
pen again if the cat were again confi ned in the same cage. 
The graph shows the amount of time it would take the cat 
to escape. Initially, it took more than two minutes, but after 
just a few trials, the cat could consistently escape in about 
10 seconds.

law of effect
the consequences 
of a behavior 
increase (or 
decrease) the 
likelihood that the 
behavior will be 
repeated.
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means that the consequences of a behavior increase (or decrease) the likelihood 
that the behavior will be repeated.

Like Thorndike, B. F. Skinner viewed the consequences of an individual’s 
actions as the most important determinants of behavior (Skinner, 1938, 1953). 
Skinner set out to explain the environmental factors that led Thorndike’s cat to 
learn to open the cage (or you to re turn to the Internet café). Skinner wanted 
to k now h ow d isorganized, sp ontaneous b ehavior b ecomes or ganized. A nd 
exactly what role do the consequences of an action play in the organization of 
the response? Figure 8.5 shows how consequences may increase behavior in real-
life examples.

Skinner ( 1938) coi ned t he t erm operant to  
refer to b ehavior t hat ac ts—or operates—on t he 
environment t o p roduce s pecifi c consequences. 
Operant conditioning is the process of modify-
ing behavior by manipulating the consequences of 
that b ehavior. Ac cording t o S kinner, a b ehavior 
that is rewarded is more likely to occur again. For 
example, if a hungry animal does something that 
is followed by the presentation of food, then the 
animal is more likely to repeat the behavior that 
preceded the food presentation. If a café gives you 

free wireless access, you might come back. In contrast to classical conditioning, 
which modifi es an involuntary behavior (such as salivation), operant condition-
ing works when voluntary behavior is made more likely by its consequences.

B. F. Skinner
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Checking 
e-mail

Receive a 
desired 
message

Check e-mail more 
often

Texting during class Receive a reply that 
is more interesting
than the lecture

Keep on 
texting

Drinking coffee one
morning

Feel more 
awake

Have 
 coffee 
   every
     morning

FIGURE 8.5
THREE EXAMPLES OF HOW CONSEQUENCES CAN INCREASE OR REINFORCE 
BEHAVIOR.

operant 
conditioning
the process of 
changing behavior 
by manipulating 
the consequences 
of that behavior.
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Reinforcement and Punishment When the consequences of a behav-
ior i ncrease t he l ikelihood t hat a b ehavior w ill o ccur ag ain, t he b ehavior i s 
reinforced, or strengthened. A reinforcer is any internal or external event that 
increases a behavior. When a baby sees he can get a big sm ile from his mother 
when he smiles at her, he is likely to smile more often (Adamson & Bakeman, 
1985). The mother’s smile in response to the infant’s is a reinforcer that increases 
the f requency o f sm iling b y t he ba by, b ecause pa rental sm iles a re i nherently 
rewarding to babies. This is a key point. Reinforcers have to be things that the 
learner wants in order for them to infl uence the likelihood that a behavior will 
occur again. For example, you will continue getting paid on a re gular basis i f 
you do y our job. You want the money, so y ou keep working hard. But i f your 
employer gave you paper clips for your hard work, you’d quit. Similarly, if your 
credit c ard company sudden ly offered iTunes c redits for u sing your c ard, you 
might use it more often. This last case shows how corporations apply principles 
of operant conditioning to make a profi t. All of these examples differ from classi-
cal conditioning in which two things become linked because they occur together, 
whether or not they are inherently rewarding.

With operant conditioning, Skinner developed a pr ogrammatic approach 
to using schedules of reinforcement for modifying behavior. This basic system 
has been applied widely with much success in education, animal training, and 
numerous behavioral treatments for everything from weight loss and smoking 
cessation to the treatment of autism in children.

There are two kinds of reinforcers: primary and secondary. Primary rein-
forcers are not learned. They are innate and often satisfy biological needs. Food, 
water, sex, and even artifi cial sweeteners with no food value are primary rein-
forcers (Vaughan, 2009). Secondary (or conditioned) reinforcers are learned 
by a ssociation, u sually v ia cl assical cond itioning. Mone y, g rades, a nd p eer 
approval are secondary reinforcers. A potential reinforcer may acquire pleasant 
characteristics if it is associated with something that is inherently reinforcing 

reinforcer
an internal or 
external event 
that increases the 
frequency of a 
behavior.

primary 
reinforcers
innate, unlearned 
reinforcers that 
satisfy biological 
needs (such as 
food, water, or sex).

secondary (or 
conditioned) 
reinforcers
reinforcers that are 
learned by asso-
ciation, usually via 
classical condition-
ing (such as money, 
grades, and peer 
approval).

You might want to use reinforcement to change something in your life. The following 
guidelines could be helpful.

Connecting Psychology to Your Life: Pick an activity such as losing weight, learning an 
instrument, or beginning a workout regimen. It’s up to you. Set aside 15 minutes a day to 
start working on it. Then implement these steps:

1. Pick a target amount of time that you would like to work up to (say, 30 minutes).

2. Try to shape the goal by reinforcing yourself for a smaller increment of time (say, 
10 minutes). That is, the fi rst time you spend at least 10 minutes at your activity, give 
yourself some reinforcement (see below about choosing a reinforcement).

3. After doing this for a while (say, a week or two), require 15 and then 20 minutes, and 
so on, with progressively longer chunks of time before rewarding yourself with the 
reinforcement.

Choose a reinforcer that is pleasing to you but not excessive—such as rewarding yourself 
with a refreshing beverage or talking with a friend. Of course, you will also have the added 
reinforcement of noticing you are getting better at the skill, and that will drive you along. 
With a bit of work and reinforcement, you will have learned a new skill.

Re
se

ar
ch

to Real Life
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(such as food or sex). Advertisers regularly take advantage of this fact. Consider 
ads for sports cars, for instance. If a sports car is always shown in commercials 
or photo advertisements with attractive individuals, then it becomes linked in 
memory w ith some thing t hat i s i nherently de sirable. T he c ar i tself b ecomes a 
secondary reinforcer due to its association with sex.

Reinforcement c an b e p ositive or ne gative—not i n t erms o f b eing g ood 
or bad, but in terms of whether a s timulus is added to a si tuation (positive) or 
taken away (negative). Positive reinforcement occurs when t he presentation 
or addition of a s timulus to a si tuation increases the l ikelihood of a b ehavior. 
Giving extra credit points for turning in homework on t ime would be positive 
reinforcement i f i t le d t o s tudents su bmitting t heir a ssignments on t ime. We 
use the term negative reinforcement to refer to the removal of a s timulus to 
increase behavior. Frequently, the stimulus removed is something unpleasant. As 
an example, consider the beeper that sounds in your car until you fasten your 
seat belt. Those beepers are designed to be annoying, and fastening the seat belt 
stops the beeping noise. So in this case, the removal of the beeping is negative 
reinforcement for fastening the seat belt.

Is the distinction between positive and negative reinforcement important? 
Some behavioral psychologists have argued that it is unnecessary and, at times, 
diffi cult to make (Baron & Galizo, 2006; Michael, 1975). Here is an illustra-
tion of how this distinction can be confusing. Let’s say you drink coffee to wake 
up. From one p erspective, t he wakefulness i nduced by t he c affeine i s p ositive 
reinforcement for drinking coffee. But are you really increasing wakefulness or 
decreasing fatigue (which would be negative reinforcement for drinking coffee)? 
Either way, the consequence for behavior is the same—you drink more coffee.

Negative reinforcement is often confused with punishment, which is any 
stimulus that decreases the frequency of a behavior. Like reinforcement, punish-
ment can be positive or ne gative. Remember, however, that punishers decrease 
the f requency o f b ehavior. By de fi nition, negative r einforcers increase de sired 
behaviors, and so they cannot be punishers.

Typically, when most people think of punishment, they think of positive 
punishment, the addition of a stimulus that decreases behavior. A classic exam-
ple of a p ositive punisher i s spanking. Spanking a ch ild (adding a s timulus) i s 
positive punishment if it decreases the undesirable behavior. Similarly, if you are 
fi ned for parking in the faculty lot and stop parking there, you have received pos-

itive pu nishment. Negative 
punishment de creases 

behavior b y r emoving 
a stimulus, usually a 
desirable s timulus. 

A smile is inherently 
rewarding for babies. 
According to the prin-
ciples of operant condi-
tioning, the more often 
the baby is rewarded 
with a smile for smiling 
at mom, the more likely 
he will continue to 
smile at her.

positive 
reinforcement
the presentation 
or addition of a 
stimulus after a 
behavior occurs 
that increases how 
often that behavior 
will occur.

negative 
reinforcement
removal of a stimu-
lus after a behavior 
to increase the 
frequency of that 
behavior.

punishment
stimulus that 
decreases the 
frequency of a 
behavior.

positive 
punishment
the addition 
of a stimulus 
that decreases 
behavior.

negative 
punishment
the removal of 
a stimulus to 
decrease behavior.
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For example, revoking a ch ild’s TV-watching privileges for repeatedly hitting a 
sibling is a form of negative punishment if it stops the hitting. Figure 8.6 sum-
marizes positive and negative forms of punishment and reinforcement.

Skinner emphasized t hat rei nforcement i s a m uch more ef fective way o f 
modifying b ehavior th an i s p unishment ( Skinner, 1 953). S pecifi cally, using 
reinforcement to i ncrease de sirable behaviors works better t han using punish-
ment i n a n a ttempt to de crease u ndesirable b ehaviors. L et’s s ay a g irl h it her 
brother because he t ook away her t oy. Instead of punishing the girl for hitting 
her br other, t he pa rents co uld rei nforce more de sirable b ehaviors f or de aling 
with the stolen toy—such as the girl’s telling her brother that it upset her that he 
took the toy and suggesting that if he would please give it back, they could share 
it for a while. When the little girl acts in this preferable way, the parents could 
commend her, perhaps give her special privileges (like more play time). This, in 
turn, would increase the likelihood of the girl’s using something more appropri-
ate t han ph ysical re taliation t o de al w ith t heft. P unishment, a s i t f ocuses on 
decreasing or eliminating behaviors, doesn’t tell kids what they should be doing, 
only what they shouldn’t be doing. Reinforcement offers them an alternative.

How O perant Con ditioning Works In cl assical cond itioning, or -
ganisms learn about the relationships between stimuli; in operant conditioning, 
organisms learn from the consequences of their behavior. The basic idea behind 
operant conditioning is that any behavior that is reinforced becomes strength-
ened and is more likely to occur in the future. Behaviors are reinforced because 
they are instrumental in obtaining particular results.

increase in
behavior
using
reinforcement

result:

decrease in
behavior
using
punishment

add a stimulus take away a stimulus

Positive reinforcement

You  exercise a few 
times and feel better.

Result: You 
exercise more 
often.

Negative reinforcement

You buckle your 
seat belt and the annoying 
buzzer sound is removed.

Result: You 
continue using
your seat belt.

Negative punishment

You talk back to
your mom. She
takes away TV and 
videos for a week.

Result: You stop 
talking back to 
your mom.

Positive punishment

You park in the faculty 
parking lot.  You then 
receive a fine.

Result: You stop  
parking in the  
faculty lot.

(+) (–)

FIGURE 8.6
POSITIVE AND NEGATIVE REINFORCEMENT AND PUNISHMENT IN OPERANT CON-
DITIONING. It is the actual result, not the intended result, that matters. For example, if 
an intended punisher does not decrease the behavior, it is not a punishment.
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Substance u se a nd a buse c an b e le arned t hrough o perant cond itioning. 
When people t ry a su bstance such a s a lcohol or n icotine for the fi rst t ime and 
it makes them feel elated (a positive reinforcer) or remo ves their fears (a nega-
tive reinforcer), they will be more likely to use that drug again in the future. The 
problem with many drugs (especially alcohol and nicotine) is that the body adjusts 
to their presence, and more a nd more o f the drug is required to get the desired 
effect. W hen i ncreasing a mounts of t he d rug a re required to obtain rei nforce-
ment—to get “high”—then the behavior of taking the drug increases even more. 
This is one reason why drug addictions are so powerful and hard to overcome.

To t est h is cond itioning pr inciples, S kinner c reated t he Skinner box, a 
simple chamber in which a small animal can move around, with a food dispenser 
and a re sponse lever to trigger food delivery (see Figure 8.7). The Skinner box 
has been modifi ed in recent years to allow for computer collection of responses, 
but many laboratories still use chambers very similar to Skinner’s original device.

How exactly does someone do o perant conditioning? How can you get a 
rat to press a lever? Rats have no inherent interest in lever pressing. You might 
give the rat a food pellet for pressing the lever, but how do you get the animal to 
press the lever in the fi rst place?

Skinner trained a rat to perform a desired behavior (such as lever pressing) 
by reinforcing behaviors that occurred when t he rat came closer and closer to 
pressing the lever. If you put a rat in a Skinner box, sooner or later—as a func-
tion of its random movements—it will come closer to the lever. When it does, 
you reinforce that behavior by giving it some food.

Eventually the rat makes an association between getting closer to a partic-
ular region of the chamber and food appearing. More specifi cally, the rat learns 
that the appearance of food seems to be contingent on getting over to that region 
of the chamber. The researcher then increases the requirements for food presen-
tation. Now brushing up against the lever will be reinforced with a food pellet. 
Finally, the rat has to press the lever to get the food.

Gradually rei nforcing b ehaviors t hat come cl oser a nd cl oser t o t he t arget 
behavior will eventually produce the target behavior. The reinforcement of suc-
cessive approximations of a desired behavior is called shaping. Shaping behavior 
is a bit like shaping clay, for the idea really is that an organism can be molded to 
do things that it typically wouldn’t do. Professional trainers rely on shaping to get 
animals to perform tricks or to be guide dogs to assist people with disabilities.

Does shaping work with humans? Let’s say you’re trying to teach your friend 
how to drive a c ar with a s tick shift. The fi rst time he tries, even if he makes a 

Speaker

Signal lights

Lever

To food
dispenser

Food pellet Electric grid

To shock 
generator

FIGURE 8.7
THE SKINNER BOX. This modern Skinner box provides a 
small space in which the rat can move and a lever to press 
that delivers food as a reinforcer. A small region of the fl oor 
can be set up to deliver a shock as a punisher. The rats learn 
through punishment to avoid that region of the fl oor.

Skinner box
simple chamber 
used for operant 
conditioning of 
small animals.

shaping
the reinforcement 
of successive 
approximations of 
a desired behavior.
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few mistakes and stalls a few times, you might 
give h im l ots o f enco uragement a nd p raise. 
Later, when you’re trying to get him to master 
changing gears smoothly, you give praise only 
when each movement is done correctly. You 
are r einforcing s uccessive a pproximations o f 
the desired behavior, and as your student gets 
closer a nd cl oser t o t he de sired b ehavior, t he 
criteria for  rei nforcement b ecome more  s trin-
gent. By the 15th attempt, bucking forward a 
few feet before stalling gets no praise.

In operant conditioning, extinction occurs 
when a behavior stops being reinforced. So if a 
rat presses the lever and repeatedly gets no food, 
the lever-pressing behavior will decrease and eventually disappear. If you keep 
leaving phone messages for someone you want to ask on a date, but he or she never 
returns your calls, eventually you will stop calling. The phone calling behavior has 
been extinguished. Figure 8.8 compares classical and operant conditioning.

Applications of Operant Conditioning Operant conditioning also 
offers a powerful method for modifying behavior in the treatment of several dis-
orders in humans, such as phobias (severe, specifi c fears), nicotine addiction, and 
learning disabilities (Anthonisen et al., 2005; Lamb et al., 2004; Lovaas, 1987). 
Treatment programs based on operant methods effectively reduce self-harming 
behaviors in adults with intellectual defi ciencies (Chowdhury & B enson, 2011) 
and in suicidal teens with borderline personality disorder (Klein & Miller, 2011).

One important application of operant conditioning is in the treatment of 
autism ( Beadle-Brown, M urphy, & W ing, 2 006; L ovaas, 1 987; S oorya, C ar-
penter, & Romanczyk, 2011). Applied behavioral analysis (ABA), developed by 
Ivar L ovaas a t U CLA, u ses rei nforcement t o i ncrease t he f requency o f a dap-
tive behaviors in autistic children and, in some cases, punishment to decrease 
the likelihood of maladaptive behaviors. The intensive program involves ignor-
ing harmful or u ndesirable behaviors such a s hand fl apping, t wirling, or l ick-
ing objects, as well as aggressive behaviors. It also involves reinforcing desirable 
behaviors, such as contact with others and appropriate toy play. ABA appears to 
be quite effective in reducing many harmful and aggressive behaviors in young 
autistic ch ildren, t hough i t appears to b e a bi t le ss ef fective i n i mproving t he 
socioemotional defi cits of autism (Beadle-Brown et al., 2006).

Schedules of Reinforcement Reinforcers c an b e a rranged (or s ched-
uled) to follow behavior under a variety of conditions or rules that can be termed 
schedules of r einforcement. A lthough schedules of reinforcement are a p ower-
ful tool in the laboratory, it is sometimes d iffi cult to describe complex human 
behavior i n t erms o f si mple rei nforcement s chedules. None theless, t here a re 
some parallels.

Reinforcers may be presented every time a b ehavior occurs or on ly occa-
sionally. Continuous reinforcement means rewarding a behavior every time it 
occurs. Giving a dog a bi scuit every time it jumps is continuous reinforcement. 
Intermittent reinforcement does not occur after every response.

Intermittent reinforcement produces a stronger behavioral response than 
continuous reinforcement does. Why? The explanation has to do w ith memory 
and expectation. If an animal gets a food pellet every time it hits the lever, it will 

Through shaping 
and reinforce-
ment, pigeons can 
learn to discrimi-
nate colors.

continuous 
reinforcement
reinforcement of 
a behavior every 
time it occurs.

intermittent 
reinforcement
reinforcement of 
a behavior—but 
not after every 
response.
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320 CHAPTER 8 Learning

remember and expect that food will appear each time it presses the lever. But if 
it sometimes receives food after one lever press and other times it takes 5 or 10 
presses, the animal will not learn a predictable pattern. It will keep responding 
as fast as possible in hope that eventually it will receive food, because it is not 
sure when food will come.

It is well documented that intermittent reinforcement produces stronger 
responses— in terms of both rate of responding and resistance to extinction—
than d oes c ontinuous r einforcement ( Ferster &  S kinner, 1 957). T hink a bout 
your own behavior: How often do you check e-mail each day? Maybe you check 
it several times a day. Some people are essentially “addicted” to e-mail and check 

basic 
principle

nature of
behavior

order of 
events

example

Classical conditioning Operant conditioning

Learning to associate a 
conditioned stimulus (CS) 
and a conditioned 
response (CR).

The behavior is based on
an organism’s involuntary 
behavior: its reflexes. The be- 
havior is elicited by the un- 
conditioned stimulus (UCS) 
or conditioned stimulus (CS).

Before conditioning 
occurs, a UCS leads to a 
UCR. After conditioning, a 
CS leads to a CR.

A bee stings a boy (UCS). 
The boy feels pain (UCR) 
from the sting. He then 
develops a strong fear (CR) 
when he sees bees (CS).

Reinforcement increases 
the frequency of a 
behavior. Punishment 
decreases the frequency 
of a behavior.

The behavior is based on 
an organism’s voluntary 
action. The consequence 
of the behavior creates the 
likelihood of its increasing 
or decreasing the behavior.

Reinforcement leads to 
an increase in behavior. 
Punishment leads to a 
decrease in behavior.

Buckling  a seat belt 
removes the annoying 
buzzer, so you're more 
likely to 
buckle 
the seat 
belt again.

A child who 
misbehaves and 
loses TV and 
video for a 
week is less
likely to 
repeat 
that 
behavior
again.

Negative reinforcement

Negative 
punishment

FIGURE 8.8
DIFFERENCES BETWEEN CLASSICAL AND OPERANT CONDITIONING.
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FIGURE 8.9
SCHEDULES OF REINFORCEMENT. Workers who are paid for the number of 
units produced are reinforced on a fi xed ratio schedule. Winnings from playing 
slot machines vary in amount and in the interval between payoff s (variable ratio). 
An example of fi xed interval reinforcement would be going to class right before 
a scheduled exam and not attending lecture after taking an exam. Continuing 
to redial a friend who doesn’t respond to “call waiting” until you get an answer 
illustrates a variable interval reinforcement schedule, because the number of times 
you have to redial varies over time.

Time

Variable interval

Variable ratio

Reinforcement
Fixed interval

Fixed ratio

Cu
m

ul
at

iv
e 

re
sp

on
se

FIGURE 8.10
EFFECT OF DIFFERENT SCHEDULES OF REINFORCEMENT 
ON LEARNING. Diff erent schedules of reinforcement lead to 
diff erent rates of response. Each hash mark indicates when a 
reinforcer is administered. Ratio schedules of reinforcement 
result in more of the reinforced behavior being performed over 
a given amount of time (the two steep slopes) than interval 
schedules of reinforcement (the two fl atter slopes). Also, the 
fi xed interval schedule leads to the classic “scallop” eff ect, 
which indicates that responses decrease immediately after the 
reinforcer is administered and then increase again as the next 
reinforcer draws near.

it dozens of times a day. This behavior is very easy to explain in 
terms o f o perant cond itioning. O ccasionally a v ery i mportant or 
interesting ( reinforcing) e -mail a rrives. B ut w e don ’t k now when 
the next one w ill come ( intermittent), so w e check and we check, 
each time hoping for that important e-mail. This behavior is shaped 
by intermittent reinforcement.

Skinner identifi ed four patterns of intermittent 
reinforcement, which he called schedules of rein-
forcement (see Figure 8.9). These schedules can 
be d istinguished on t he ba sis o f whe ther rei n-
forcement occurs after a set number of responses 
or a fter a c ertain a mount o f t ime h as pa ssed 
since the last reinforcement.

In a fi xed ratio (FR) schedule, rei nforce-
ment follows a s et number of re sponses. T he pat-
tern becomes predictable, and so t he response rate is 
not s teady. Typically, t here w ill b e a pa use i n re sponse 
immediately a fter rei nforcement o ccurs, a nd t hen t he 
response rate will increase. The FR schedule produces 
a steep, stepwise pattern of response, as shown in Fig-
ure 8.10. An example is being paid by the number of 
units a worker produces, whether the units are pajama 
sets or pizzas delivered. A worker whose wages or tips 
depend on the number produced will work faster, pos-
sibly risking injury, to make more money.

schedules of 
reinforcement
patterns of inter-
mittent reinforce-
ment distinguished 
by whether rein-
forcement occurs 
after a set number 
of responses or 
after a certain 
amount of time has 
passed since the 
last reinforcement.

fixed ratio (FR) 
schedule
pattern of intermit-
tent reinforcement 
in which reinforce-
ment follows a 
set number of 
responses.
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A variable ratio (VR) schedule, in which the number of responses needed 
for rei nforcement varies, produces a v ery s teady rate of re sponse, because t he 
individual i s not quite su re how many re sponses a re necessary to obtain rein-
forcement (see Figure 8.10). VR schedules produce reinforcement around a mean 
number of responses, but the exact ratio differs for each trial. So the mean may 
be set at 10 responses, but some t rials may require 10 responses for reinforce-
ment, some 20, some 5, some 7, and so on. An example of a device that delivers 
reinforcement on a V R schedule i s the slot machine. T he player cannot know 
how many pulls of the slot machine arm it will take to win. On one occasion it 
might take just one pull to win a small jackpot. Other times dozens of quarters 
might be spent before winning. Casinos make a lot of money capitalizing on the 
steady rate of response produced by a variable ratio schedule—gamblers do not.

In a  fi xed interval (FI) schedule, rei nforcement a lways f ollows t he fi rst 
response a fter a s et a mount o f t ime—say, ev ery 4 s econds. T his pr oduces a  
response pattern in which the rate of response immediately following reinforce-

ment is low. The response rate accelerates as the time of reinforce-
ment approaches. A g raph of the FI schedule produces a s calloped 
pattern, as seen in Figure 8.10. An example of the effects of a fi xed 
interval schedule of reinforcement might be studying behavior before 
and after a t est. I f tests are given every four weeks, students learn 
that immediately after the test their performance will not be evalu-
ated, so we would expect to see a drop in rate of studying at that 
time. The same is true of class attendance before and after exams.

In a  variable interval (VI) schedule, th e fi rst r esponse is 
reinforced after time periods of different duration have passed. The 
researcher sets a mean interval length around which the intervals 
will vary. For example, t he mean i nterval may be 5 s econds, but 
sometimes reinforcement occurs after 10 seconds, sometimes after 
1 second, sometimes after 5 seconds, and so on. The variable nature 
of the interval makes it diffi cult for the subject to predict when rein-
forcement will occur. Variable interval schedules therefore produce 
a steady, moderate rate of response (see Figure 8.10). Suppose, for 
example, you are trying to reach a g ood friend on t he phone, but 
every time you call you get her voice mail. You can tell she is on the 
line already. So you keep calling back ev ery few minutes to see i f 

she is off. Her conversation can last only so long. Eventually, she will pick up the 
phone (your reward), but the wait time is unpredictable. In other words, reinforce-
ment follows a variable interval schedule.

Challenges to Conditioning Models of Learning
Traditional learning theory assumes that the principles of conditioning are univer-
sal. That is, classical conditioning and operant conditioning each work pretty much 
the same way in different species of animals. In fact, Skinner maintained that given 
the proper reinforcement, almost any animal could be taught to do almost anything.

Skinner’s faith in universal principles of learning was so strong that he was 
convinced that what he learned about a rat or pigeon in a conditioning chamber 
was representative of most species’ learning in any context. In one sense Skinner 
was cor rect. T he biochemical processes i nvolved i n le arning a nd memor y a re 
the same in slugs as in humans (Kandel, 2006). Skinner was also suggesting that 
we could understand learning by training behavior, not because it is inherently 
interesting to us or to the animal, but rather because trained behavior is easily 

Success! The 
variable interval 
schedule paid off .

fixed interval 
(FI) schedule
pattern of intermit-
tent reinforcement 
in which responses 
are always rein-
forced after a set 
period of time has 
passed.

variable interval 
(VI) schedule
a pattern of 
intermittent 
reinforcement in 
which responses 
are reinforced after 
time periods of 
diff erent duration 
have passed.

variable ratio 
(VR) schedule
a pattern of inter-
mittent reinforce-
ment in which 
the number of 
responses needed 
for reinforcement 
changes.
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observed. The specifi c species or the behavior does not make a difference. As we 
are about to see, however, some of the basic assumptions of conditioning models 
of learning did not go unchallenged. Three domains of research challenged tra-
ditional learning theory:

• Conditioned taste aversion

• I nstinctive drift

• La tent learning

Conditioned Taste Aversion One of your authors—Erika—once took 
an ocean voyage despite a susceptibility to motion sickness. As she boarded the 
ship, some one s erved ch ocolate do ughnuts a nd E rika g rabbed one. Un fortu-
nately, on ly 30 minutes a fter setting off, she w as turning g reen and soon was 
vomiting. So uncomfortable was this experience that for 10 years afterward she 
could not eat chocolate doughnuts. This sea misadventure was a case of condi-
tioned taste aversion, the learned avoidance of a pa rticular taste when n au-
sea occurs at about the same time as the food (Garcia, Kimeldorf, & Koelling, 
1955). W hether or n ot t he food ac tually causes t he sickness, i t i s experienced 
that way in future encounters.

Traditional learning theory would explain conditioned taste aversion as a 
special case of classical conditioning, in which a neu tral or ev en pleasant taste 
is linked with the unconditioned causes of nausea. This learned association (say, 
between a do ughnut and nausea) i s not much d ifferent f rom the one m ade by 
Pavlov’s dogs (see Figure 8.11). The catch is that classical conditioning requires 
repeated pairings of the CS and the UCS to create and maintain a cond itioned 
response. B ut i n t he c ase o f t he ch ocolate do ughnut, t he do ughnut ( the C S) 
acquired the ability to induce nausea (CR) after a brief pairing with the motion 
of the boat (UCS), more than 30 minutes after the doughnut was eaten.

The person responsible for describing and discovering this new kind of learn-
ing was John Garcia. In the 1950s Garcia and his colleagues wondered whether 
rats in their laboratory had developed a taste aversion for the food and water they 
had consumed while they received radiation for one of the lab’s experiments. He 
and his colleagues (1955) at the U.S. Naval Laboratory decided to look more closely 

Pavlov’s
dogs

taste
aversion

UCS
Dog food

Nausea-inducing 
event (boat ride)

UCR

Nausea Nausea

CS
Bell

CR
Salivation

Food prior to 
nausea

FIGURE 8.11
CLASSICAL CONDITIONING MODEL OF TASTE AVERSION.

cconditioned 
taste aversion
the learned avoid-
ance of a particular 
taste or food.
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Sleep Facilitates Learning

Much of what we have discussed so far in this chapter 
concerns very simple learning that may not sound directly 
relevant to how you might learn in school. To learn material 
in a class, you have to pay attention, take in new informa-
tion, form new associations, and then store it in a form that 
can be recalled or used later. The processes of conscious-
ness, memory, and learning all come together in classroom 
learning. Our topic in this section is simple—you need 
sleep to do all of these things.

Few college students get the sleep required to help 
their brain learn at an optimal level. It’s almost regarded as 
a rite of passage for college students to “pull all-nighters” 
before exams and term papers. Sleep deprivation is ram-
pant during the transition from high school to college and 
among college students (Buboltz et al., 2006; Carskadon & 
Davis, 1989).

A growing scientifi c literature shows that sleep plays 
an important role in learning. Beginning in infancy, better 
sleep is associated with increases in cognitive function-
ing—it enhances and consolidates what we learn during 
the day (Bernier et al., 2010; Karni et al., 1994; Payne & 
Nadel, 2004; Stickgold & Walker, 2007). During childhood 
and adolescence, sleep enhances performance in the 
classroom. For instance, college students who have the 
most and best quality sleep have higher course grades in 
psychology and higher overall GPAs than those who have 
disruptive and disturbed sleep (Beebe, Rose, & Amin, 2010; 
Gilbert & Weaver, 2010; Howell et al., 2004). Pulling all-
nighters is associated with a lower GPA (Thacher, 2008).

In addition to overall academic performance, sleep 
facilitates learning specifi c tasks and procedures (Ellenbo-
gen et al., 2007; Gaab et al., 2004; S. C. Mednick et al., 2009; 
S. C. Mednick, Nakayama, & Stickgold, 2003; McKenna et 
al., in press; Payne & Kensinger, 2010; C. Smith & MacNeill, 
1994). For example, motor skills such as typing are approxi-
mately 20% faster after a night’s sleep compared to before 
sleep (Kuriyama et al., 2004). In another study on recall, 

students were shown photographs but were not told they 
would be asked to recall the details of the photographs 
(Walker & Stickgold, 2006). Participants were assigned to 
either a sleep-deprived condition (2 nights without sleep) 
or a normal sleep condition (8 hours). Both groups were 
unexpectedly (to them) tested on how much they could 
recall about the photographs they had been shown 36 
hours earlier. The normal sleep group recalled 40% more 
details about the photographs than the sleep-deprived 
group (see Figure 8.12).

There are several possible means by which sleep facili-
tates learning, but one of the main mechanisms involved is 
the spontaneous replay and consolidation of daily events 
during sleep. Evidence for this conclusion comes from both 
animal and human research (Ji & Wilson, 2007; O’Neill et al., 
2010; Wilson & McNaughton, 1994). A fascinating example 
of this fi nding involves research with rats (Ji & Wilson, 
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FIGURE 8.12
SLEEP DEPRIVATION AND RECALL OF EMOTIONAL PHOTO-
GRAPHS AFTER 36 HOURS. After being randomly assigned to one 
of two sleep groups, students’ recall for visual images is increased 
by 40% if they sleep normally, compared to the group that is sleep-
deprived. (Source: Walker & Stickgold, 2006)
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First, get more sleep the night or two before an exam. 
Studying for hours and hours all through the night is not 
very effi  cient, because what you try to learn has no time to 
replay and consolidate in your brain. Second, short mid-
day naps enhance learning, alertness, and memory (S. C. 
Mednick & Ehman, 2006; Waterhouse et al., 2007). If you 
can steal a 20–30-minute nap during the day, then this will 
help with alertness, attention, and memory (not to mention 
physical performance as well). Finally, if you have trouble 
getting a good night’s sleep, try exercising more. Aerobic 
exercise provides the best benefi ts to neural growth, learn-
ing, attention, and alertness (Hillman, Erickson, & Kramer, 
2008; Marks et al., 2007; Pereira et al., 2007). Even a brief 
period of exercise (10 minutes) can temporarily increase 
alertness, memory, and performance (Horne & Foster, 
1995; Sallinen et al., 2008). Regular and longer periods of 
exercise are associated with both better sleep and better 
performance in school (Brand et al., 2010; LeDuc, Caldwell, 
& Ruyak, 2000). The connection between exercise and sleep 
is simple: Students who exercise more tend to sleep longer 
and have better quality sleep.

2007). Before running a maze, rats had very thin electrodes 
painlessly implanted in their hippocampus (learning and 
memory center) to measure activity patterns of specifi c 
neurons. When the mice were running the maze, a par-
ticular pattern of neural fi ring was observed. Much to the 
researchers’ surprise, while these rats slept, a very similar 
pattern of brain activity was replayed in the hippocampus 
and the visual cortex. In other words, while they slept their 
brain spontaneously and without eff ort was rehearsing and 
consolidating what it learned during the day. In fact, the 
phenomenon of “sleeping on” a problem and working it 
out spontaneously during the night and having a solution 
suddenly appear in the morning is probably related to 
rehearsal and replay of learned experience (Walker & Stick-
gold, 2006). Dozens of human studies support a strong role 
for sleep in memory consolidation and learning (Diekel-
mann, Wilhelm, & Born, 2009).

Even the most basic processes of learning—classi-
cal and operant conditioning—are aff ected by sleep. The 
eyeblink can be conditioned to occur in response to a 
neutral stimulus (such as a sound). This is textbook classical 
conditioning. In a study of sleep-deprived and non-sleep-
deprived college students, those who missed out on REM 
sleep show serious defi cits in even this simple kind of con-
ditioning (Ohno et al., 2002). It seems that adequate REM 
sleep, in particular, is even crucial for basic motor learning 
(Smith, Aubrey, & Peters, 2004).

If sleep facilitates learning and memory—and yet col-
lege students are notoriously sleep-deprived—then what 
can you do to help combat this problem without resorting 
to drugs such as caff eine and other addicting stimulants? To 
simply implore you to get more sleep is a bit unrealistic and 
vague, and yet it is the single most helpful thing you can do 
to overcome the sleep-defi cit eff ect on learning. We off er a 
few specifi c recommendations on how you can use sleep to 
improve your school performance.

A sleep-deprived student has trouble learning.
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at this phenomenon. They would try to condition rats to develop an aversion to a 
taste they liked—saccharin water. They began with the following questions:

1. Could taste aversion to saccharin water occur by pairing the taste with 
radiation (a UCS for nausea)?

2. How long would the taste aversion last without repeated exposure to 
radiation (the UCS)?

Garcia’s team varied the type of fl uid pre-
sented d uring a ra diation p eriod (p lain w ater or 
saccharin w ater) a nd t he ra diation ex posure lev el 
(none, low, or mo derate do se). One control g roup 
had access to plain water during a 6-hour period of 
exposure to radiation (irradiation). Another control 
group received saccharin water and no radiation. In 
the experimental conditions, rats received saccharin 
water d uring p eriods o f l ow or mo derate i rradia-
tion. Ac cording t o t raditional cl assical cond ition-
ing, U CS a nd C S m ust b e pa ired v ery cl osely i n 
time—typically no more than a few seconds apart. 
But in some c ases, several minutes passed between 

the time when the rats were irradiated (UCS) and when they drank the fl uid (CS).
Following the conditioning period in which rats were irradiated or not, all 

rats were housed in cages with two drinking bottles, one containing plain water 
and one w ith s accharin water. At t his t ime, t aste aversion 
was measured, and the dependent variable was how much 
saccharin water the rats consumed.

There were no changes in the control groups’ water 
preferences, but in the two experimental groups aversion 
occurred (see Figure 8.13). Regardless of radiation level, 
rats that had been drinking saccharin water during irra-
diation consumed signifi cantly less saccharin water after con-
ditioning. This result answered the fi rst question the researchers 
posed: Rats could be conditioned to avoid a taste they previously 
liked. A lso, t he d rop i n i ntake of saccharin water l asted for at 
least 30 days. T his fi nding answered the s econd question about 
how long such conditioning might last.

John Garcia
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No radiation
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Low radiationFIGURE 8.13
CONDITIONED TASTE AVERSION. Compared to rats 
that received no radiation, rats exposed to radiation 
(UCS) while drinking saccharin water (CS) developed 
a long-lasting aversion to saccharin water (CR). Water 
intake did not vary much among the control and 
experimental groups, but the amount of saccharin 
water consumed by the irradiated rats was signifi -
cantly less than the amount consumed by the control 
group. (Source: Garcia, Kimeldorf, & Koelling, 1955)
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Garcia’s subsequent research derailed another assumption of traditional 
learning theory: that refl exive responses (such as nausea) could be conditioned 
to any kind of stimulus. Garcia and Koelling (1966) varied the type of aversive 
stimulus (UCS) to which rats were exposed and the type of neutral stimulus (CS). 
Nausea (the UCR) was induced by exposure to X-rays, whereas pain (the other 
UCR) was induced by electrical shocks sent through the fl oor of the cage. When 
the ra t l icked t he d rinking t ube, i t re ceived t he C S o f ei ther s accharin w ater 
or “bright-noisy water” (plain water accompanied by a l ight and a buzzer that 
went on when the rat touched the drinking tube). The UCS for half the rats was 
irradiation-induced nausea. The other half received a shock. The irradiated rats 
avoided the sweet water but not the br ight-noisy water (Figure 8 .14), whereas 
rats that received a mildly painful shock avoided the bright-noisy water but not 
the s weet w ater ( Figure 8 .14). T he re searchers de scribed t he fi rst re sponse a s 
“conditioned nausea” and the second as “conditioned fear.”

The key fi nding here is that contrary to the predictions of traditional learn-
ing theory, an organism cannot be conditioned to respond to just any “neutral” 
stimulus pa ired w ith a n u nconditioned s timulus. We c an le arn c ertain t hings 
only under certain conditions. In other words, nausea can be conditioned to a 
taste but not to a light, because taste is relevant to eating and light is not.

As another example of how research can radically change what we think 
we know, Garcia’s research on taste aversion undermined two key assumptions 
of classical conditioning: (1) that conditioning could happen only if an organism 
was exposed repeatedly within a brief time span to the UCS and CS together and 
(2) that organisms can learn to associate any two stimuli. With respect to the 
fi rst assumption, Garcia showed in other research that the CS and UCS could be 
separated by as much as 75 minutes and still lead to conditioned taste aversion 
(Garcia, Ervin, & Koelling, 1966). With respect to the second assumption, the 
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FIGURE 8.14
LIMITS ON CONDITIONED TASTE AVERSION. Contrary to predictions from traditional learning theory, taste aversion 
conditioning depends on the stimulus. Conditioned taste aversion occurs only to the kind of stimulus that makes bio-
logical sense. For example, nausea produces aversion to taste, but not to noise and light, as shown in the graph on the 
left. Pain produces aversion to frightening stimuli, such as noise and bright lights, but not to saccharin water, as shown 
in the graph on the right. (Source: Garcia & Koelling, 1966)
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“bright-noisy w ater” fi ndings sh owed t hat on ly c ertain s timuli co uld b e con-
ditioned to produce nausea (Garcia & K oelling, 1966). More sp ecifi cally, you 
cannot make someone be nauseated by a sound or a sight as easily as by a taste.

Instinctive D rift Many s tudies of cond itioning u sed d ifferent sp ecies i n 
learning experiments. Also, results from rats were readily assumed to be relevant 
for humans. But are species really interchangeable? And is learning to press a bar 
equivalent to learning to play the piano? Over many years, it has become clear 
that the notion of the equivalence of species and tasks is problematic. As it turns 
out, there are limits to what different species will learn and how they will learn it.

Ironically, this conclusion stemmed from the research of two of Skinner’s 
students, Keller Breland and Marian Breland. Initially, the Brelands (1961) suc-
cessfully applied traditional operant conditioning principles to shaping all kinds 
of behaviors in many kinds of animals. In fact, they successfully conditioned 38 
different species and more than 6,000 animals.

When they turned their attention to species whose learning behavior had 
not been studied, however, they began to experience failures. For example, when 
they tried to condition different animal species to insert poker chips 
into a vending machine, raccoons rubbed them instead of putting 
them in the slot machine, pigs rooted them with their snouts, and 
chickens pecked at them. When describing the raccoons’ “problem-
atic behavior,” Breland and Breland wrote,

The rubbing behavior became worse and worse as time went on, 
in spite of non-reinforcement. . . . These egregious failures came 
as a rather considerable shock to us, for there was nothing in our 
background in behaviorism to prepare us for such gross inabilities to 
predict and control the behavior of animals with which we had been 
working for years. (Breland & Breland, 1961, p. 683)

Initially the Brelands considered such b ehavior misguided and even titled 
their article “The Misbehavior of Organisms.” Once again, new science topples 
old a ssumptions t o o ffer ne w p erspectives. W ith re search, i t b ecame cle ar t o 
the Brelands that these behaviors were not “misbehaviors” but normal expres-
sions of innate instincts. It s eems that raccoons naturally wash, pigs root, and 
chickens peck. Breland and Breland (1961) called this effect instinctive drift, 
which they defi ned as learned behavior that shifts toward instinctive, unlearned 
behavior tendencies.

Instinctive d rift challenges t he b ehaviorist conviction t hat le arning a lways 
results either from associating an event with an unconditioned stimulus or f rom 
shaping by reinforcement or punishment. The Brelands’ fi ndings imply that there 
are biological limitations, or constraints, on learning. According to the biological 
constraint model of learning, some behaviors are inherently more likely to be 
learned than others (Garcia, McGowan, & Green, 1972; Seligman & Hager, 
1972). In other words, biology constrains, or limits, options so that the 
adaptive ones are more likely to occur than the maladaptive ones.

Constraints on learning have positive evolutionary implica-
tions: They guide organisms in a direction that speeds up learning 
and aids survival or reproductive success. This model serves to 
explain instinctive drift. Humans are geared to learn language—
one could say we “instinctively drift” toward speaking. It is very 
easy for us to learn to speak, assuming we are simply exposed to 

instinctive drift
learned behav-
ior that shifts 
toward instinctive, 
unlearned behav-
ior tendencies.

biological 
constraint 
model
a view on learning 
which proposes 
that some behav-
iors are inherently 
more likely to 
be learned than 
others.

Connection
Every human learns a lan-

guage. Why is that?
See “Theories of Language 

Acquisition,” Chapter 9, 
“Language and Thought,” 

p. 353.
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language early in infancy and childhood. Reading, writing, and arith-
metic, however, are not so e asily learned, which is one re ason why 

we need to go to school to learn these skills. We do not need to go 
to school to learn to speak. School might help with teaching us 
formal grammar and syntax, but we all use a g rammar and kind 
of syntax.

Instinctive d rift a nd bi ological con straints pr ovide ex cellent 
examples of the limits nature places on nurture. Biology makes it 

possible for humans, but not chimpanzees, to talk. Experience interact-
ing with the capacity for speech determines not only whether an individual 

learns to talk, but also the language learned. As we just learned, Garcia’s ground-
breaking research revised traditional thinking about classical conditioning within 
the limits of biology.

Latent Learning Even before the Brelands studied biological constraints 
and learning, other psychologists challenged some o f the basic assumptions of 
learning theory. One was Edward Tolman. Like many other learning researchers, 
Tolman ran rats through mazes. In one k ey study, hungry rats were randomly 
assigned to one o f three g roups (Tolman & H onzick, 1930). Rats in Group 1 
were rewarded with food if they reached the end of the maze. Rats in this group 
became better and better at maze running, thanks to the reliable reinforcement 
of a food reward. Rats in Group 2 received no food for their work, and not sur-
prisingly, they never ran the maze very well. They had no reinforcement. These 
results are what standard behaviorism would predict.

The rats in Group 3, however, received no reinforcement for running the 
maze—at least not at fi rst. Like Group 2, they did not run the maze very well. 
But after a set of nonreinforced trials, they started being reinforced with food for 
their maze running. Suddenly, these rats started running the maze really well. It 
was as if they had been learning all along. In fact, the Group 3 rats even started 
performing better than the rats in Group 1.

How might we explain this outcome? Tolman argued that the rats in Group 
3 had been learning all along—they just didn’t show it before they started being 
reinforced. This type of learning is called latent learning, which is learning that 
occurs in the absence of reinforcement and is not demonstrated until later, when 
reinforcement occurs. Tolman reasoned that these rats had formed internal cog-
nitive maps—like pictures in their minds—of the maze from all the practice they 
had re ceived. W hen they fi nally had rewards waiting for t hem, the rats could 
use these maps to run the maze more effi ciently. It is diffi cult to know whether 
the rats really had maps of the maze in their minds. What is clear from these 
fi ndings is that some learning can occur in the absence of reinforcement. 
Running the maze, even without rewards, helped the rats in Group 
3 run much better when reinforcement was available.

Tolman’s work was very important because it set the stage 
for f uture work on t he role of t hought i n le arning, some thing 
that S kinner (1990) a nd ot her b ehaviorists de emed i rrelevant. 
Tolman’s work also showed that prior experience—whether 
reinforced or not—aids future learning. Further, it suggested 
that motivation plays a part in learning. The idea of latent learn-
ing implies that learning sometimes stays hidden until the learner 
is motivated to perform.

.

Connection
People who cannot form new 
memories nevertheless learn. 

The body can learn things of 
which the conscious mind is 

not aware.
See “Long-Term Memory,” 

Chapter 7, “Memory,” 
p. 276.

latent learning
learning that 
occurs in the 
absence of rein-
forcement and is 
not demonstrated 
until later, when 
reinforcement 
occurs.

Animals are primed from 
birth to readily learn 
some things and not oth-
ers. Humans, for example, 
are primed to talk.

N ature&
urtureN
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SOCIAL LEARNING THEORY
We a ll look to others for clues on h ow to behave. T hink about how you fi rst 
learned to t ie your shoes or ev en to swim. Did someone just ex plain t he way 
to do it? Or did you try random motions and then get praise from your teacher 
every time you did something that was right? There may have been some random 
success, but chances are you learned the right movements by copying what your 
swim teacher or parent did. There is more to learning than associating one thing 
with another (classical cond itioning) or doi ng something and then being rein-
forced for i t (operant cond itioning). C lassical a nd operant cond itioning 
explain many aspects of learning, but they neglect the powerful role of 
modeling in the learning process.

Obviously, p eople le arn f rom t heir o wn ex perience, f rom 
their own successes and failures, and from trial and error. But if 
we had to learn everything that way, not only would the process 
take much, much longer, but i t would a lso re quire rei nventing 
what others have already learned, over and over again. Learn-
ing by observing others is much more effi cient. A lbert Bandura 
proposed that we learn both by doing and by observing. Bandura 
(1986) called learning by doing enactive learning and learning by 
watching the behavior of others observational learning.

Quick Quiz 8.1: Basic Processes and Conditioning Models of Learning

1. Using the defi nition provided in the text, 
which is the best example of learning?
a. A plant moves toward the sun in order 

to get the best sunlight.
b. A newborn baby automatically grabs a 

fi nger that is placed in its palm.
c. A cat perks up its ears and looks toward 

a sound.
d. Ten-year-old Jerry can snowboard down 

the mountain after practicing for a 
week.

2. Because we always use a can opener when 
getting their food, Scooter and Belle 
run into the kitchen each time they hear 
someone open the drawer where the can 
opener is kept. According to the text, the 
cats have  .
a. remembered what cat food is
b. made an association between the drawer 

opening and being fed
c. habituated to noises in the kitchen
d. none of the above

3. A rat presses a lever, resulting in food 
delivery. The rat then presses the lever more 
frequently. This is an example of
a. p unishment
b. h igher-order conditioning

c. r einforcement
d. e xtinction

4. In a typical classical conditioning 
experiment, a neutral stimulus is
a. repeatedly paired with the UCR
b. not paired with any other stimulus
c. repeatedly paired with the CS
d. repeatedly paired with the UCS

5. A reinforcer is anything that  ; 
a punisher is anything that 
a. makes a behavior less likely; makes a 

behavior more likely
b. makes a behavior more likely; makes a 

behavior less likely
c. is positive; is negative
d. is shaped; is extinguished

6. A slot machine player cannot know how 
many pulls of the slot machine arm it will 
take to win. On one occasion it might take 
just 1 pull to win a small jackpot. Other 
times dozens of quarters might be spent 
before winning. This payout schedule is 
what kind of schedule of reinforcement?
a. fi xed interval
b. fi xed ratio
c. v ariable interval
d. v ariable ratio

Answers can be found at the end of the chapter.

Connection
Does watching violence in 

movies, on TV, and in video 
games lead to aggressive 

behavior? Overwhelmingly, 
the answer seems to be yes.

See “The Nature and 
Nurture of Aggression,” 

Chapter 14, “Social 
Behavior,” p. 569.

enactive 
learning
learning by doing.

observational 
learning
learning by watch-
ing the behavior of 
others.

fei35201_ch08_pp304-345.indd   330fei35201_ch08_pp304-345.indd   330 8/31/11   4:31 PM8/31/11   4:31 PM



 Social Learning Theory 331

Breaking New Ground
Albert Bandura’s Accidental Discovery of a Career and Social-
Cognitive Learning

Until the 1940s and 1950s, the two major schools of thought in learning were behavior-
ist—namely classical and operant conditioning. Both of these approaches to learning 
completely ignore the role of thoughts, motives, and social modeling. Albert Bandura 
(1925– ) was to change this.

Now one of the most infl uential psychologists of all time, Bandura’s path to psy-
chology was an unplanned, fortuitous event. As an undergraduate, he had to take morn-
ing classes because in the afternoon he worked to make ends meet. He would drive to 
school with friends who were pre-med and engineering majors who had classes even 
earlier than his. Instead of sitting around waiting for his fi rst class to start, he decided to 
look for early-morning classes. “One morning, I was wasting time in the library. Someone 
had forgotten to return a course catalog and I thumbed through it attempting to fi nd 
a fi ller course to occupy the early time slot. I noticed a course in psychology that would 
serve as excellent fi ller. It sparked my interest and I found a career” (Pajares, 2004).

As a graduate student in the 1940s, Albert Bandura thought the two major condi-
tioning approaches were on to something, but each left out important commonsense 
views of how learning happens. In Bandura’s words,

The prevailing analyses of learning focused almost entirely on learning 
through the eff ects of one’s actions [operant conditioning]. . . . I found 
this behavioristic theorizing discordant with the obvious social reality that 
much of what we learn is through the power of social modeling. I could not 
imagine a culture in which its language, mores, familial customs and prac-
tices, occupational competencies, and educational, religious, and political 
practices were gradually shaped in each new member by rewarding and 
punishing consequences of their trial-and-error performances. (Bandura, 
2006, p. 51)

At the time, only one book had been written on 
learning that took a social perspective. It was Social 
Learning and Imitation by Neal Miller and John 
Dollard (1941). Bandura was more taken by this 
approach than by classical or operant conditioning, 
but he was not completely happy, however, with 
Miller and Dollard’s view of social learning (Bandura, 
2006). He believed it was too simplistic, and he soon 
developed his own views of how observing and 
imitating others is at the foundation of much of 
human learning. His dissatisfaction propelled him 
to develop his own view on social learning, or what 
he now calls social-cognitive learning. The theory 
was built upon two classic studies of aggression and 
learning—the so-called “Bobo-Doll Studies.”

� � �

Bandura’s social learning theory (1986) goes beyond traditional condi-
tioning approaches to include observation and modeling as major components of 

social learning 
theory
a description of the 
kind of learning 
that occurs when 
we model or imi-
tate the behavior 
of others.

Albert Bandura
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learning. Modeling is Bandura’s term for the process of observing and imitat-
ing behaviors performed by others. Modeling is everywhere. Younger ch ildren 
mimic t he b ehavior o f t heir o lder si blings. We pick u p fi gures o f sp eech a nd 
mannerisms from our closest friends. Modeling is more likely to occur in some 
people than in others, more l ikely after some b ehaviors than others, and more 
likely after some consequences than others.

Modeling is only one aspect of social learning theory. According to Ban-
dura (1986), social learning also works through reinforcement. Remember from 
operant cond itioning t hat t he con sequences o f our b ehavior i nfl uence whether 
we repeat those behaviors. People learn best those things they are rewarded for 
doing, whether the rewards are external (such as praise, money, candy) or internal 
(such as joy and satisfaction). Bandura noted that reinforcement matters not only 
for the person carrying out the behavior, but also for those who watch. Advertis-
ers make use of this phenomenon all the time. For example, when teenagers see 
young adults getting a l ot of attention and having fun while they are drinking 
beer, they might be more likely to want to drink beer themselves. People will do 
things they see others doing, especially if the model’s behavior is rewarded.

Bandura and his colleagues demonstrated the power of observational learn-
ing in a series of classic studies in the 1960s—the Bobo doll studies. They came 
up with clever experiments to show how two key elements of social learning—
modeling a nd rei nforcement—affect b ehavior. T he fi rst s tudy f ocused on t he 
power of observational learning on aggressive behavior (Bandura, Ross, & Ross, 
1961). Children observed an adult either being aggressive or not with an infl at-
able doll, called a Bobo doll. Half saw the adult play politely with the Bobo doll. 
The others saw the adult sock the Bobo doll hard, hit it with a r ubber mallet, 
and kick it around. Afterward, one at a time, the kids entered a room fi lled with 

toys ( including t he one s t he model p layed w ith) a nd were 
allowed free play. Children who saw the adults act aggres-
sively with the doll were much more likely to be aggressive 
when they had the chance to play with the Bobo than those 
who saw t he adults p lay p leasantly w ith t he do ll. I n fac t, 
they adopted many of the same actions the adults used. So 
these initial studies demonstrated the power of modeling in 
the learning of aggression.

Another key study showed how reinforcement works 
with modeling to lead to learning (Bandura, Ross, & Ross, 
1963). A gain u sing a n ex perimental de sign, t his t ime t he 
researchers introduced another variable: What happened to 
the models after they behaved aggressively? Here’s how they 
set it up. The ch ildren saw one o f four fi lms: one with no 
models, one with two adult men who interacted in a nonag-
gressive manner, and two fi lms with adult men who played 
aggressively with each other, but in one the aggressive man 
was punished, whereas in the other he w as rewarded. The 
fi rst t wo fi lms (no model and nonaggressive models) were 
control conditions, whereas the last two (aggression) were 
experimental conditions. In the fi lms shown to the experi-
mental g roups, one m an was ag gressive t oward t he ot her 
man. T he ag gressive man h it t he nonaggressive man w ith 
a rubber mallet and shot darts at him. He also roughed up 
the infl atable Bobo doll. A key element of this study is that 

Children who observed an adult model 
being aggressive with a Bobo doll (top) 
in a study by Bandura tended to behave 
aggressively when given the opportunity 
to play with the doll (bottom).

modeling
the imitation of 
behaviors per-
formed by others.
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the fi lms also showed what happened to the aggressive adult after the interac-
tion. There were two possibilities. The aggressive adult was either punished (he 
lost the confl ict and ended up cowering in the corner) or rewarded (he won the 
confl ict and got to play with all the toys) for his aggression. The research design 
is summarized in Figure 8.15.

After seeing the fi lm, the children had an opportunity to play with the Bobo 
doll and other toys they saw in the fi lm. Just as in the previous set of studies, 
how the kids acted with the doll and other toys was the main dependent variable. 
The primary fi nding from the previous study was replicated: Those who viewed 
aggression were more aggressive with the doll than those who did not see aggres-
sion (see Figure 8 .16). But the consequences for the model a lso mattered. The 
children who saw the aggressive adult rewarded for h is aggression were more 

control films experimental films

No model Nonaggressive
model

Aggressive model

Punished for
aggression

Rewarded for
aggression

FIGURE 8.15
EXPERIMENTAL DESIGN FOR BANDURA’S 
STUDY OF OBSERVATIONAL LEARNING 
AND AGGRESSION. Children viewed one 
of four fi lms: one with no model, one with 
nonaggressive adult models, or one of two 
with an aggressive adult model where the 
model is either punished for being aggressive 
or rewarded for it. (Source: Bandura, Ross, & 
Ross, 1963)

Too much 
violent TV?
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violent with the toys and Bobo doll than those who saw the aggressive adult get 
punished. Those who did not see an aggressive model did not show much aggres-
sion w ith t he t oys, n or d id t hose wh o s aw t he a dult p unished. T hese s tudies 
show how modeling and reinforcement can work together to infl uence behavior. 
Kids are more likely to copy behavior that they see others being rewarded for.

The Bobo doll studies were pivotal in showing how children learn aggres-
sion and other violent behaviors from viewing aggression in others. The results, 
of course, have implications for the ef fect of v iolence on t elevision, in movies, 
and in video games on children and teens. Numerous studies have demonstrated 
that kids behave more v iolently after exposure to violence in the media (Bush-
man & Anderson, 2001). Consider this startling real example: Two teenage lov-
ers, Ben Darras and Sarah Edmondson, apparently under the infl uence of drugs 
and Oliver Stone’s movie Natural Born Killer, went on a killing spree. The movie 
depicted two young lovers, on a w ild and drug-fi lled rampage, callously killing 
and robbing people. After the copycat k illers were arrested, they claimed they 
had a lso t aken d rugs and played S tone’s movie i n a con tinuous loop a ll n ight 
(“Natural Born Copycats,” 2002).

0

Imitative aggressive acts

2

4

6

8

10

12

14

16

Aggressive 
model punished 

for aggression

Aggressive 
model rewarded

for aggression

No model Nonaggressive
model

control groups

experimental groupsFIGURE 8.16
EFFECT OF MODELING AND REWARD 
ON LEARNED AGGRESSIVE BEHAVIOR. 
This graph depicts the number of imitative 
aggressive acts by children who viewed one 
of four fi lm conditions. The children who 
saw the aggressive adults get rewarded for 
their aggression showed more aggressive 
acts, such as hitting the Bobo doll with a 
hammer or punching it, than did the chil-
dren in the other three categories. (Source: 
Bandura, Ross, & Ross, 1963)

Quick Quiz 8.2: Social Learning Theory

1. Barbara just started a new job, and she 
watches how her colleagues dress and act. 
The type of learning Barbara is doing is 
known as
a. o bservational learning
b. e nactive learning
c. op erant conditioning
d. r einforcement

2. The major fi nding(s) from Bandura’s so-
called Bobo doll experiments were that
a. children learn to be aggressive by 

watching other people be aggressive
b. children learn to be aggressive by 

observing reinforced aggression in 
others

c. children learn to be aggressive only if 
they see someone of the same sex be 
aggressive

d. both A and B are correct

3. Research generally shows that children
a. are not at all likely to be aggressive after 

watching aggression on TV or in movies
b. are likely to be aggressive after watching 

aggression on TV or in movies
c. are more aggressive after watching 

aggression on TV or in movies only if 
they are from impoverished backgrounds

d. know the difference between movies and 
real life and are not infl uenced by movie 
violence

Answers can be found at the end of the chapter.
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THE INTERACTION OF NATURE AND NURTURE 
IN LEARNING
The e arly b ehaviorists ref used t o s tudy a nything t hat co uld n ot b e d irectly 
observed, i ncluding men tal pr ocesses a nd a ny p otentially relev ant bi ological 
structures. Watson and Skinner, in particular, took the position that all learning 
was a f unction of either stimuli (classical conditioning) or con sequences (oper-
ant conditioning), both of which come from the outside environment. Although 
Skinner acknowledges the role of genetics in behavior, he a nd Watson ignored 
the role of cognitive and brain processes in learning, because these could not be 
observed (Skinner, 1938, 1990). Likewise, the behaviorists did not consider any 
form of instinctive behavior worthy of scientifi c study.

As we have seen, behaviorism sprang in part from a desire to study behav-
ior in a me asurable way. In behaviorism’s heyday, there simply was no technol-
ogy available for observing brain function or me asuring its activity. When such 
technologies began to appear in the 1950s, the behaviorist model was challenged 
from various angles. Learning, it turns out, is not just an environmental process. 
It results from the constant interaction of the brain and the environment. Biology 
makes learning possible, and learning changes biology. Extreme forms of behav-
iorism pa int a pic ture of learning resulting pr imarily f rom the experiences one 
has. It is an extreme environmental, or nurture-only, view. Few modern behavior-
ists agree with such a one-sided view. Here we will look at four learning processes 
that i llustrate t he dy namic i nterplay b etween n ature a nd n urture i n le arning: 
imprinting, imitation, synaptic change, and brain growth with enrichment.

Imprinting
Not all forms of learning depend on reward and reinforcement. A good example 
is imprinting, the rapid and innate learning of the characteristics of a caregiver 
within a v ery short period of time after birth (Lorenz, 1935, 1937). Mammals 
and bi rds, which are born helpless, need to form a s trong bond to a c aregiver 

almost immediately after birth to avoid getting lost or being killed by a preda-
tor. We know this from ethology, th e s cientifi c s tudy o f a nimal b ehav-
ior, and especially from the work of Austrian ethologist and winner of the 

1973 Nobel Prize in Medicine, Konrad Lorenz. Lorenz studied imprinting 
extensively in birds. He observed that soon after they hatched, duck-

lings and goslings (baby geese) would learn to follow whomever they 
saw most, be it a mother duck or goose or, surprisingly, a human. 
This parent fi gure t ends to be t he fi rst moving object t he young 
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Not all forms of learning depend on reward and reinforcement. A good example
is imprinting, the rapid and innate learning of the characteristics of a caregiver
within a v ery short period of time after birth (Lorenz, 1935, 1937). Mammals
and bi rds, which are born helpless, need to form a s trong bond to a c aregiver 

almost immediately after birth to avoid getting lost or being killed by a preda-
tor. We know this from ethology, th e s cientifi c s tudy o f a nimal b ehav-
ior, and especially from the work of Austrian ethologist and winner of the

1973 Nobel Prize in Medicine, Konrad Lorenz. Lorenz studied imprinting
extensively in birds. He observed that soon after they hatched, duck-

lings and goslings (baby geese) would learn to follow whomever they 
saw most, be it a mother duck or goose or, surprisingly, a human. 
This parent fi gure t ends to be t he fi rst moving object t he young

Konrad Lorenz and goslings.

imprinting
the rapid and 
innate learning of 
the characteristics 
of a caregiver very 
soon after birth.

ethology
the scientific study 
of animal behavior.
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animal sees within the fi rst few days of l ife. Usually this fi gure is the animal’s 
mother, but it need not be, as Lorenz found out when he b ecame an imprinted 
parent to a fl ock of goslings.

Imprinting pro vides cle ar e vidence o f a sensitivity p eriod in  l earning: a  
period when a particular type of learning occurs very readily if an animal is 
exposed to a particular stimulus or situation. The brain seems to be primed at 
a particular time for a particular kind of learning. Once the animal has moved 
beyond t hat s ensitivity p eriod, i t b ecomes m uch h arder, i f n ot i mpossible, t o 
learn certain skills or make use of certain kinds of information. Once a “parent” 
has been imprinted on young ducks or geese, that learning is permanent and can-
not be unlearned. Imprinting, in other words, can be learned soon after birth—
or not at all. After a certain age, imprinting cannot be learned, unlearned, or 
relearned—it cannot be modifi ed at all.

Although imprinting does not occur in humans, young babies do develop 
an important bond with their primary caregivers that serves much the same func-
tion (see Chapter 5). Imprinting and sensitivity periods in learning remind us that 
the mind is not a blank slate, able to learn anything at any time, given the right 
reinforcers and stimuli. The brain is structured in such a way that certain kinds 
of experiences are more or less easily learned at different periods in life; language 
learning by humans is one example, as discussed in Chapter 9.

Imitation, Mirror Neurons, and Learning
Humans imitate one another. Imitation is fundamental to the way in which human 
and nonhuman primates learn. As we discussed in the section on social learning 
theory, classical and operant conditioning do n ot take into account the power-
ful role of imitation in the learning process. Infants begin copying the behavior 
of adults and other children almost immediately. Babies as young as 7 hours old 
imitate simple adult facial expressions (Meltzoff & Moore, 1977, 1983).

Like father, like 
son. We learn by 
observing and 
imitating others.
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Imitation by infants may be a re sult of mirror neuron systems 
in the brain (Lepage & Théoret, 2007). As discussed in Chapter 3, 
humans and other primates have mirror neurons that respond in 
much the same way while watching an action as they do while 
performing an action (Iacoboni & Mazziota, 2007; Rizzolatti et 
al., 1996); see the Research Process for this chapter (Figure 8.17). 
Simply put, for some neu rons in the frontal lobe of the cerebral 

cortex, the experience of watching someone else do some thing is 
like doing it yourself. When a monkey observes another monkey or 

a human grab a peanut, the same neurons fi re in the frontal lobe as fi re 
when t he observing mon key ac tually g rabs a p eanut ( Fogassi & Fer rari, 

2006). It is likely that mirror neuron systems are involved in imitation and social 
learning (Filimon et al., 2007; Iacoboni et al., 1999; Lyons, 2009). Autistic chil-
dren, who have t rouble imitating others’ gestures, may have defi cits in mirror 
neuron systems (Bernier & Dawson, 2009; Oberman & Ramachandran, 2007; 
Williams et al., 2006).

Synaptic Change During Learning
If you’ve ever tried to learn a second language, you know that if you don’t use it 
for a wh ile, you forget what you’ve learned. Similarly, you will probably forget 
much of t he material you learn i n t his class soon a fter t he exam, even i f i t i s 
learned well to begin with. Why is that?

In Chapter 7 we saw what Hebb’s work on learning and memory revealed 
about the plasticity of the brain: “Neurons that fi re together wire together” and 
“Use it or lose it.” We also discussed Kandel’s studies on the sea slug Aply-
sia. Both areas of research provided experimental evidence of the neural basis 
of learning and memory (Kandel, 2006; Pinsker et al., 1973). Specifi cally, cer-
tain proteins become activated in short- and long-term memory formation and 
learning. These proteins change preexisting synaptic connections and cause the 
growth of new synapses (H. L. Fields, 2005; Kandel, 2001). What this means is 
that learning, in a real sense, is the growth of new synapses. Synaptic connections 
between neurons become stronger and even grow during long-term associative 
learning. The bra in l iterally g rows and changes as we learn. The development 
and f requent use of new synaptic connections in response to stimulation f rom 
the environment strengthens the associated memories and makes learning easier. 
So having experiences repeated over a short period of time is often essential for 
moving an experience from short-term to long-term memory—that is, for learn-
ing to take place. The saying “practice makes perfect” is quite relevant here. To 
learn and become profi cient at something requires repeating the behavior over 
and over. Synapses need to grow and strengthen.

Yet these same synaptic connections will weaken if they aren’t used regu-
larly, re sulting i n f orgetting a nd t he l oss o f le arning. S o when w e s top u sing 
learned information, the synapses that support our knowledge weaken and ulti-
mately degrade—and we forget what we once knew. Practice, use, and rehearsal 
are important in retaining what we have learned.

If you play a musical instrument, you have experienced this phenomenon 
directly. The more you practice the scales on your piano or guitar, for example, 
the more s ynaptic con nections y ou b uild a nd t he s tronger t hey b ecome. T he 
scales become easier and easier to play.  T he sensations and movements asso-
ciated w ith t he i ncreased ex perience of p laying o ccupy a g reater a rea of your 

Connection
Mirror neurons help explain 
why even newborn infants 
imitate adult behavior 
so easily.
See “Early Socioemotional 
Development,” Chapter 5, 
“Human Development,” 
p. 192.
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         Conclusion
Mirror neurons support the function of rehearsal during 
learning. By watching others’ actions, we “exercise” the 
motor regions of the brain involved in making those 
actions. This, in turn, allows us to perform the same 
behavior more readily.

         Results
The graph shows the results of firing patterns in area F5 when food is 
presented, when it is moved toward the monkey, when the researcher grasps 
food, and when the monkey grasps food. The peaks of the graph are taller 
when the firing rate in area F5 is faster. They are shorter when the firing rate 
is slower. Notice that there is minimal firing when the monkey simply looks at 
the food. The firing rates increase during observation of grasping and during 
grasping itself. More importantly, the pattern of firing is similar when action 
is observed and when action is made by the monkey itself. Neurons that fire 
during action and observation of similar actions are called mirror neurons.

         Method
In a descriptive study of two monkeys, the researchers 
monitored activity of individual neurons in the motor 
cortex. They implanted a wire electrode in the motor 
cortex (area F5) and measured the firing rate of a single 
neuron while the monkey either grasped a piece of food 
itself or saw the experimenter pick it up.

         Research Question
Rizzolatti and colleagues (1996) were studying neurons involved in hand movements in monkeys, 
when they made an accidental discovery: The same motor neurons fired when the monkey 
observed an experimenter grabbing an object as when the monkey made a similar 
action itself. It made the researchers wonder: Does the brain contain neurons that rehearse 
motor actions during
observational 
learning?

Research Process

338 CHAPTER 8  Learning

FIGURE 8.17
THE DISCOVERY OF MIRROR NEURONS. Mirror neurons in the brain respond in much the same way while watching 
an action as they do when performing an action. Source: Rizzolatti, G., Fadiga, L., Gallese, V., & Fogassi, L. (1996). Pre-
motorcortex and the recognition of motor actions. Cognitive Brain Research, 3, 131–141.
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motor cortex and, in effect, change the mapping of touch information in your 
brain ( Pascual-Leone, 2 001). I f y ou s top prac ticing, t hose con nections 
weaken, the brain map changes, and the scales are harder to recall 
the next time you try to play.

Experience, Enrichment, and Brain Growth
As w e h ave s een ag ain a nd ag ain, ex perience ch anges t he bra in. 
Recall the discussion in Chapter 2 of the classic work demonstrating 
that rats reared in enriched or normal environments grow more neural 
connections and learn to run mazes faster than genetically identical rats raised 
in impoverished environments (Bennett et al., 1964; Rosenzweig et al., 1962).

Building on t his research, later experiments showed that animals did not 
have to be raised from birth in an enriched environment to benefi t. Laboratory 
mice, for ex ample, c an h ave identical “childhoods” (the fi rst 21 d ays o f t heir 
lives) and then be randomly assigned to three different environments: no enrich-
ment, short enrichment (68 days), and long enrichment (6 months). The longer 
they live in an enriched environment, the more neural growth there is in the 
hippocampus (Kempermann & G age, 1999). More i mportantly, however, sim-
ply being in an enriched environment is not even the best way to stimulate the 
growth o f ne w neu rons: B eing i n a n en riched en vironment t hat con tinues t o 
have new and novel forms of stimulation is even better (Kempermann & Gage, 
1999). Other research, in an effort to learn what it was about an enriched 
environment that caused the growth of new neurons (neurogenesis), 
compared t he ef fects o f so cial i nteraction, s wimming, r unning, 
and maze learning (Pereira et al., 2007; van Praag, Kempermann, 
& Gage, 1999). Only the running condition led to neurogenesis. 
Similar enrichment effects on neuron growth occur in other spe-
cies besides rats, including birds, primates, and humans (Doetsch 
& Scharff, 2001; Eriksson et al., 1998; Gould et al., 2001; Hill-
man et al., 2008).

Practice makes 
perfect synaptic 
connections.

Connection
Can experience and learning 
generate new neurons in an 

elderly person?
See “The Developing 

Adult,” Chapter 5, “Human 
Development,” p. 206.

When we stop using what 
we’ve learned, the syn-
apses that support that 

knowledge weaken, and 
ultimately we forget what 

we once knew.

N ature&
urtureN
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themselves. They might view “being seen as cool”—a form 
of peer acceptance—as desirable, and so being seen as cool 
becomes a reinforcer for the smoking behaviors of others. 
“Whenever Mom gets stressed, she smokes a cigarette to 
relax—maybe that will work for me, too” is another example 
of social learning.

Once someone has become an established smoker, 
operant conditioning helps maintain smoking behavior. 
Smoking is bolstered by a number of positive reinforcers: 
arousal of the sympathetic nervous system (the “rush” of 
smoking), mild relaxation of the muscles, and, in some cases, 
increased peer acceptance. Smoking also has a number 
of negative reinforcers, such as the removal of stress, the 
removal of social isolation for some smokers, and a reduced 
appetite. The power of these reinforcers, combined with the 
physiologically addictive properties of nicotine, make it very 
diffi  cult to quit smoking. Moreover, the potential punishers 
of smoking—a substantially increased risk of lung cancer 
and heart disease—are threats that are so far off  in the future 
for teens that they tend to ignore them. It is for this reason 

As you have probably fi gured out by now, human behavior is 
complex. So it should be no surprise that any given behavior 
may be acquired and maintained by means of several types 
of learning (classical, operant, and/or social), all operat-
ing in the context of a human being who has a personality 
and history. Consider, for example, cigarette smoking (see 
Figure 8.18). The acquisition of smoking behavior—how 
people become smokers in the fi rst place—is perhaps best 
explained by social learning theory (Bandura, 1969, 1986). 
Think about it: The actual sensory qualities of cigarette smok-
ing on fi rst experience are anything but pleasant— coughing, 
dizziness, and nausea. But most smokers start smoking 
as teenagers, and most teens start smoking because they 
seek some of the rewards that appear to come with smok-
ing: coolness, peer acceptance, looking like an adult. (All of 
these rewards are secondary reinforcers, which acquire their 
reinforcing characteristics by means of classical conditioning 
and operant conditioning.) Kids see that others who smoke 
get some of these rewards for smoking. Thus they might 
model smoking behavior in order to obtain these rewards 

Bringing It All Together
 Making Connections in Learning
 Why Do People Smoke?

Quick Quiz 8.3: The Interaction of Nature and Nurture in Learning

1. Because Konrad Lorenz was the fi rst and 
only animal they knew for the fi rst few 
weeks of their life, baby geese thought 
Lorenz was their “mother.” This kind of 
association is known as
a. r einforcement
b. i mprinting
c. l earning
d. co nditioning

2. What biological structures or systems best 
explain why we cry along with characters 
in a sad movie?
a. m irror neurons
b. s ensory neurons
c. f rontal lobes
d. h ypothalamus

3. Research on learning and the brain has 
shown that rats raised in impoverished 
environments
a. learn just as quickly as rats raised in 

enriched environments
b. have the same number of neurons in 

the hippocampus as the rats raised in 
enriched environments

c. learn more slowly but have the same 
number of neurons and synaptic 
connections as rats raised in enriched 
environments

d. learn more slowly and have fewer 
neurons and synaptic connections than 
rats raised in enriched environments

Answers can be found at the end of the chapter.
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unpleasant association with a cigarette and therefore stop 
smoking.

But smoking, like many complex human behaviors, 
derives from numerous other infl uences besides condition-
ing. Gender, personality, and sociocultural characteristics 
are some of the factors that may interact with conditioning 
and biology to infl uence people to start smoking and aff ect 
whether they successfully quit.

Although numerous studies have found no evidence 
for gender diff erences in factors related to smoking, one 

that some psychologists who are concerned with preventing 
smoking by teens have tried to link smoking with unpleasant 
images and eff ects (such as ugliness and social rejection). 
The hope is that by using both classical and operant condi-
tioning, they can make smoking appear less rewarding. For 
example, in order to discourage smoking, some public health 
campaigns show pictures of diseased lungs or smokers 
who look older than they are. The idea is that by means of 
classical conditioning, people might associate smoking with 
negative outcomes. It is an eff ort to teach people to have an 

Social learning 
theory

Operant 
conditioning

Operant 
conditioning

Classical 
conditioning

Model or stimulus Reinforcement Behavior

Friends look cool Begin smoking

Positive 
reinforcement
Peer acceptance of 
smoking

Positive 
punishment
Health consequences

Negative 
reinforcement
Reduced stress 
levels

Negative 
punishment
Smoking restricted 
in public places

Pairing cigarette
smoking with:

UCS   Image of a 
smoker’s lungs

UCR   Feeling of 
revulsion in response 
to image of smoker's 
lungs

Less likely to smoke 
once an association 
is made between 
smoking and lung
damage.

Continue smoking

Less smoking

  Hang out 
 with friends 
  who 
    smoke

starting to smoke . . .

continuing to
smoke . . .

discouraging 
smoking . . .

FIGURE 8.18
HOW LEARNING THEORIES EXPLAIN SMOKING BEHAVIOR. Diff erent theories of learning can explain why people start 
smoking and continue smoking. In addition, they provide treatment models for helping people to quit smoking. Here are 
some examples.

fei35201_ch08_pp304-345.indd   341fei35201_ch08_pp304-345.indd   341 8/31/11   4:32 PM8/31/11   4:32 PM



342 CHAPTER 8 Learning

introducing yet another variable into this complex behav-
ior. A study of personality and smoking found that people 
who are more sociable, impulsive, rebellious, hostile, and 
sensation seeking are more likely to start smoking and less 
likely to quit successfully than those who do not have these 
personal characteristics (Lipkus et al., 1994). This fi nding fi ts 
with established theory that extraverts are more likely to be 
smokers than introverts because extraverts have a physi-
ological need for stimulation and therefore seek experiences 
that are physiologically arousing, such as smoking, drinking, 
and thrill-seeking feats (Eysenck, 1980). Furthermore, the 
lack of certain cognitive skills, including long-term thinking 
and planning abilities, in some adolescents may predispose 
them to smoke. Not having a long-term perspective, they 
fail to understand the negative eff ects of smoking on health 
(Dinn, Aycicegi, & Harris, 2004). This explanation makes sense 
if we consider the prevalence of health promotion eff orts 
designed to discourage people from smoking. The urges or 
need for stimulation may combine with cognitive factors and 
social learning (modeling peer behavior) to make it very dif-
fi cult for some people to resist smoking.

The presence of models for smoking (such as parents 
and friends) fi gures among the environmental factors that 
infl uence smoking behavior. A study of more than 6,000 
seventh-grade girls and boys reported diff erences between 
African Americans and European Americans in their expo-
sure to peer and parent role models for smoking, which may 
account for discrepancies in smoking rates in these groups 
(Robinson & Kleseges, 1997). Specifi cally, African American 
children were less likely to smoke than European American 
children, and they had fewer family members and friends 
who smoked. They also believed that smoking was less com-
mon than did European American children. These fi ndings 
indicate that cultural variables (ethnic group), social factors 
(availability of role models), and basic principles of learning 
(observational learning) can all interact to infl uence whether 
young people start smoking (Ellickson et al., 2004).

Given the role that reinforcement plays in the acquisi-
tion of smoking behavior, it is not surprising that operant 
conditioning has been used to help people kick the smoking 
habit. Behavior modifi cation techniques, which apply 
principles of operant conditioning to changing behavior, 
have been particularly eff ective in helping people quit 
smoking, especially when combined with nicotine replace-
ment therapies (such as gum or the patch), which ease the 
symptoms of withdrawal. Smokers who participate in such 
programs are likely to live longer than those who don’t 
(Anthonisen et al., 2005).

large-scale study found that gender infl uences susceptibil-
ity to smoking, the way people work with their urges to 
smoke, and the ability to successfully quit (Ellickson, Tucker, 
& Klein, 2001). Whether friends smoke plays a stronger role 
in whether adolescent girls attempt and succeed at quit-
ting smoking than it does in boys. In a study of the eff ects 
of smoking abstinence (and therefore nicotine withdrawal) 
on craving and cognitive performance in male and female 
adolescent smokers, girls reported greater tobacco cravings 
and symptoms of nicotine withdrawal than boys, but boys 
performed worse on two cognitive tasks during nicotine 
withdrawal than did girls (Jacobsen et al., 2005). Taken 
together, these studies suggest that gender may interact 
with social and cognitive factors to maintain smoking, both 
by infl uencing whether teens decide to attempt to quit (girls 
have more social pressures to try to quit) and the extent to 
which the eff ects of nicotine withdrawal are debilitating (the 
adverse eff ects on performance are worse for boys). These 
are just some of the factors that may explain why more boys 
smoke than girls, although the gap is narrowing (Robinson & 
Kleseges, 1997).

Other research shows that personality style predicts 
whether people start smoking and whether they try to stop, 

Having friends who smoke increases the likelihood of smoking.

behavior modification
principles of operant conditioning 
used to change behavior.
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Quick Quiz 8.4: Bringing It All Together: Making Connections 
in Learning

1. Which model of learning best explains why people might start smoking?
a. cl assical conditioning
b. op erant conditioning
c. l atent learning
d. o bservational learning

2. Which model of learning best explains why people continue to smoke?
a. cl assical conditioning
b. op erant conditioning
c. l atent learning
d. both b and c

3. Which model of learning best explains how campaigns attempt to discourage 
smoking?
a. cl assical conditioning
b. s ensitization
c. l atent learning
d. o bservational learning

Answers can be found at the end of the chapter.

BASIC PROCESSES OF LEARNING
• Learning is an enduring change in behavior that results 

from experience. It involves changes in sensation, 
perception, behavior, and brain function.

• Learning by association is a simple form of learning that 
links two pieces of information from the environment 
with one another because, in our experience, they 
repeatedly occur together.

CONDITIONING MODELS OF LEARNING
• Classical conditioning centers on stimulus–response 

(S–R) relationships. It involves the modifi cation of 
refl exes with experience. A conditioned response occurs 

when a neutral stimulus (such as a bell) elicits what was 
previously an unconditioned response (such as salivation) 
to an unconditioned stimulus (such as food) when it is 
presented alone. After conditioning, the neutral stimulus 
is called a conditioned stimulus.

• In operant conditioning, the consequences of spontaneous 
behavior are manipulated in order to elicit the desired 
behavior. According to Skinner, certain consequences 
make a behavior more likely to occur again. When the 
consequences of a behavior increase the likelihood that 
a behavior will occur again, we say that the behavior 
has been reinforced. Reinforcement can be positive 
(something added) or negative (something subtracted). 
In contrast, punishment decreases the likelihood that 
a behavior will occur again. The stimuli used for 
reinforcement and punishment are unrelated to the target 
behavior. Shaping is the reinforcement of successive 
approximations of a desired behavior.

• Reinforcement may be presented every time a behavior 
occurs or only occasionally. Intermittent reinforcement, 
reinforcement that does not occur after every response, 
produces a stronger behavioral response than does 
continuous reinforcement. There are four schedules 
of reinforcement that dictate how an intermittent 
reinforcement might be implemented: fi xed ratio, variable 
ratio, fi xed interval, and variable interval.

• Conditioned taste aversion, the learned avoidance of a 
particular taste or food if sickness occurs at the same 
time as or shortly after exposure to it, can develop after 
only one exposure. The time lapse between exposure and 
getting sick may be an hour or more.

Chapter Review
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• Biological constraints limit the development of a 
conditioned response to a neutral stimulus that is 
relevant to the situation. For example, it is easier to make 
someone nauseated by a taste than by a sound or a sight.

• Biology limits behavioral options in order to make the 
adaptive ones more likely. The biological constraint 
model of learning suggests that some behaviors are 
inherently more likely to be learned than others. 
Instinctive drift, in which an organism fails to learn 
the target behavior because it confl icts with a stronger 
instinctive behavior, is a type of biological constraint.

• Latent learning occurs in the absence of reinforcement and 
is not demonstrated until later, when reinforcement occurs.

SOCIAL LEARNING THEORY
• Social learning theory takes into account the role of 

social infl uence in learning. Imitation or modeling plays 
a key role in how we learn, and it can work together 
with reinforcement to shape behavior. Bandura proposed 
that reinforcement makes learning more likely not only 
for the person doing the behavior but also for observers.

• Modeling is the process of observing and imitating 
behaviors performed by others, particularly behaviors 
that are rewarded in others.

THE INTERACTION OF NATURE 
AND NURTURE IN LEARNING
• Examples of the bidirectional relationship between 

learning and the brain include imprinting, the rapid and 
innate learning of the characteristics of a caregiver within 
a very short period of time after birth; sensitivity periods, 
when the brain is most receptive to learning certain skills; 
imitation; the growth and strengthening of synaptic 
connections in response to environmental stimuli; and 
environmental enrichment.

BRINGING IT ALL TOGETHER: 
MAKING CONNECTIONS IN LEARNING
• All of the major learning perspectives, as well as other fac-

tors, are needed to fully explain behaviors such as smoking.

• Applications derived from models of learning, such 
as behavior modifi cation, may help people unlearn 
unwanted or undesirable behaviors, such as smoking.
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Challenge Your Assumptions Answers
• Elephants can learn to paint paintings. True. See p. 306.

• Humans and lab rats basically learn in the same way. False. See p. 328.

• Pulling an all-nighter is a good way to study for an exam. False. See pp. 324–325.

• Children are not affected by watching violent cartoons or movies. False. See pp. 332-334.
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