


Learning

hen a chinook salmon first

emerges from its egg in a stream'’s

gravel bed, its genes provide most

of the behavioral instructions it

needs for life. It knows instinc-
tively how and where to swim, what to eat,
and how to protect itself. Following a built-
in plan, the young salmon soon begins its
trek to the sea. After some four years in the
ocean, the mature salmon returns to its
birthplace. It navigates hundreds of miles to
the mouth of its home river and then, guided
by the scent of its home stream, begins an
upsiream odyssey to its ancestral spawning
ground. Once there, the salmon saeks out
the best temperature, gravel, and water flow
for breading. It then mates and, its life mis-
sion accomplished, dies.

Unlike salmon, we are not born with a ge-
netic plan for life. Much of what we do we
learn from experience. Although we struggle
to find the life direction a salmon is born
with, our learning pives us more flexibility.
We can learn how to build grass huts or snow
shelters, submarines or space stations, and
thereby adjust to almost any environment.

& 1934 by Sidney Harrs, Amevicon Sciennist Mogueina.

“Actually, sex just isn'f that important to me.”

Indeed, nature’s most important gift to us
may be our adaptability—our capacity to learn
neaw behaviors that help us cope with chang-
ing circumstances.

Learning breeds hope. What is learnable
we can potentially teach—a fact that encour-
ages parents, educators, coaches, and animal
trainers. What has been learned we can po-
tentally change by new learning—an assump-
tion that underlies counseling, psychotherapy,
and rehabilitation programs. No matter how
unhappy, unsuccessful, or unloving we are,
that need not be the end of our story.

Mo topic is closer to the heart of psy-
chology than learning, a relatively perma-
nent behavior change due to experience. In
earlier chapters we consideraed the learning
of visual perceptions, of a drug's expected
effect, of gender roles. In later chapters we
will see how learning shapes our thought
and language, our motivations and emo-
tions, our personalities and attitudes. This
chapter examines three types of learning:
classical conditioning, operant conditioning,
and observational learning.

How Do We Learn?
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1: What are some basic forms
of learning?

MORE THAN 200 YEARS ago, philosophers
such as John Locke and David Hume echoed
Aristotle’s conclusion from 2000 years
earlier: We learn by association. Our minds
naturally connect events that occur in se-
quence. Suppose you see and smell freshly
baked bread, eat some, and find it satisfying.
The next time you see and smell fresh bread,
that experience will lead you to expect that
eating it will once again be satisfying. So,

HOW DO WE LEARN?

CLASSICAL
COMDITIONING

Pavlov's Experiments

Extending Paviov's
Linderstanding

Pavlov's Legacy

Close-Up: Trauma as
Classical Conditioning

OPERANT
COMDITIONING

Skinner's Experiments

Extending Skinner's
Understanding

Skinner's Legacy

Close-Up: Training Cur
Partners

Contrasting Classical and
Operant Conditioning

LEARNIMNG BY

OBSERVATION

Mirrors inthe Brain

Bandura's Experiments

Applications of
Observational Learning

“Learning is the eye of
the mind."
Thomas Orake, Bibliotheca
Scholastica Instructissima,
1633

:learning a relatively
permanent change in an
organism’s behavior due to
experience.
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cassociative learning leaming that
certain events occur together. The
events may be two stimuli {as in classical
conditioning) or a response and its con-
seguences (as in operant conditioning).

Jousnneay ThomeasCORBIS SYGRMA

: Nature without appropriate nurture

. Keiko—the killer whale of Free Willy fame—

. had all the right genes for being dropped

: right back into his Icelandic home waters.

. But lacking life experience, he required care-
. givers to his life's end in a Norwegian fjord.

» Most of us would be unable to
name the order of the songs on our
favorite CD. Yet, hearing the end of
one piece cues (by association) an
anticipation of the next. Likewise,
when singing your national anthem,
you associate the end of each line
with the beginning of the next. (Pick
a line out of the middle and notice
how much harder it is to recall the
previous line.) =

> FIGURE 7.1
Classical conditioning

too, with sounds. If vou associate a sound with a frightening consequence, hearing the
sound alone may trigger your fear. As one 4-year-old exclaimed after watching a TV
character get mugged, “If I had heard that music, I wouldn't have gone around the
corner!” {Wells, 1981).

Learned associations also feed our habitual behaviors {Wood & Meal, 2007). As we
repeat behaviors in a given context—the sleeping posture we associate with bed, our
walking routes on campus, our eating popcorn in a movie theater—the behaviors be-
come associated with the contexts. Our next experience of the context then automat-
ically triggers the habitual response. Such assoclations can make it hard to kick a
smoking habit; when back in the smoking context, the urge to light up can be power-
ful (Siegel, 2005).

Other animals also learn by association. Disturbed by a squirt of water, the sea
slug Aplysia protectively withdraws its gill. If the squirts continue, as happens natu-
1ally in choppy water, the withdrawal response diminishes. (The slug's response ha-
bituates.) But if the sea slug repeatedly receives an electric shock just after being
squirtad, its withdrawal response to the squirt instead grows stronger. The animal re-
lates the squirt to the impending shock. Complex animals can learn to relate their
own behavior to its outcomes. Seals in an aquarium will repeat behaviors, such as
slapping and barking, that prompt people to toss them a herring.

By linking two events that occur close together, both the sea slug and the seals ex-
hibit associative learning. The sea slug associates the squirt with an impending
shock; the seal associates slapping and barking with a herring treat. Each animal has
learned something important to its survival: predicting the immediate future.

The significance of an animal's learning is illustrated by the challenges captive-
brad animals face when introduced to the wild. After being bred and raised in captiv-
ity, 11 Mexican gray wolves—extinct in the United States since 1977 —ware released in
Arizona's Apache Mational Forest in 1998. Eight months later, a lone survivor was re-
captured. The pen-reared wolves had learned how to hunt—and to move 100 feet
away from people—but had not learned to run from a human with a gun. Their story
is not unusual. Twentieth-century records document 145 reintroductions of 115
species. Of those, only 11 percent produced self-sustaining populations in the wild.
Successful adaptation requires both nature {the needed genetic predispositions) and
nurture (a history of appropriate learning).

Conditioning is the process of learning associations. In cassical conditioning, we
learn to associate two stimuli and thus to anticipate events. We learn that a flash of
lightning signals an impending crack of thunder, so when lightning flashes nearby,
we start to brace ourselves (FIGURE 7.1).

Two related events:

Stimulus 1: Stimulus 2:
Lightning Thunder
Result after repetition:
Stimulus: . Response:
We see il i We wince,
lightning (= i 3 anticipating
4" thunder
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(a) Response: balancing a ball (b) Consequence: receiving food {c) Behavior strengthened

In operant conditioning, we learn to associate a response (our behavior) and its
consequence and thus to repeat acts followed by pood results (FIGURE 7.2) and avoid
acts followed by bad results.

To simplify, we will explore these two types of associative learning separately.
Often, though, they occur together, as on one Japanese cattle ranch, where the clever
rancher outfitted his herd with electronic pagers, which he calls from his cellphone.
After a week of training, the animals learn to associate two stimuli—the beep on their
paper and the arrival of food (classical conditioning). But they also learn to associate
their hustling to the food trough with the pleasure of eating (operant conditioning).

The concept of association by conditioning provokes questions: What principles
influence the learning and the loss of associations? How can these principles be ap-
plied? And what really are the associations: Does the beep on a steer's pager evoke a
mental representation of food, to which the steer responds by coming to the trough?
Or does it make little sense to explain conditioned associations in terms of cognition?
(In Chapter 8, Mamory, we will sea how the brain stores and retrieves leaming.)

Conditioning is not the only form of learning. Through observational learning, we
learn from others’ experiences. Chimpanzees, too, may learn behaviors merely by
watching others perform them. If one sees another solve a puzzle and gain a food re-
ward, the observer may perform the trick more quickly.

By conditioning and by observation we humans learn and adapt to our environ-
ments. We learn to expect and prepare for significant events such as food or pain
(classical conditioning). We also learn to repeat acts that bring good results and to
avold acts that bring bad results (operant conditioning). By watching others we learn
new behaviors (observational learning). And through language, we also learn things
we have neither experienced nor observed.

BEFORE YOUMOVEON. ..

» ASK YOURSELF

Can you remember some example from your childhood of leaming through classical condi-
tioning—perhaps salivating at the sound or smell of some delicious food cooking in your
family kitchen? Can you remember an example of operant conditioning. when you repeated
{or decided not to repeat) a behavior because you liked {or hated) its consequences? Can
you recall watching someone else perform some act and later repeating or avoiding that act?

» TEST YOURSELF 1

As we develop, we learn cues that lead us to expect and prepare for good and bad
events. We learn to repeat behaviors that bring rewards. And we watch others and learn.
What do psychologists call these three types of leaming?

Answers to the Test Yourself Questions can be found in Appendix B at the end of the book.

> FIGURE 7.2
Operant conditioning







