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Learning Objectives

¢ 5.1 What does the term learning really mean?

5.8 How do operant stimuli control behavior, and
what kind of behavior is resistant to operant
conditioning?

» 5.2 How was classical conditioning first studied, and
v/hat are the important elements and

characteristics of classical conditioniry?

5.9 What i» behavioi modification, and how can
behavioral techniques be used to modify

5.3 What is a conditioned emotional response, and ’ ) !
involuntary biological responses?

how do cognitive psychologists explain classical
conditioning?

5.10 How do latent learning, learned helplessness,
and insight relate to cognitive learning

5.4 How does operant conditioning occur, and what
theory?

were the contributions of Thorndike and
Skinner? e 5.11 What occurs in observational learning,
including findings from Bandura’s classic
Bobo doll study and the four elements of
observational learning?

5.5 What are the important concepts in operant
conditioning?

5.6 What are some of the problems with using

punishment? e 5.12 What is a real-world example of the use of

] conditioning?
5.7 What are the schedules of reinforcement?

* Definition of Learning

o 5.1 what does the term learning really mean?

~ e 4 H

Whai does “relatively The term learning is one of those concepts whose meaning is <rystal clear uniil one
permanent” mean? has to put it in actual words. “Learning is when you learn something.” “Learning is
learning how to do something.” A more useful definition is as follows: Learning is any
A.nd how does relatively permanent change in behavior brought about by experience or practice. . 8
experience change » What does “velatively permanent” mean? And how does experience change rshat we do?

es elaivelyp . s
what we do? The “relatively permanent” part of the definition refers to the fact that when
] ] people learn anything, some part of their brain is physically changed to record what

they've learned. This is actually a process of memory, for without the ability to re-
member what happens, people cannot learn anything. Although there is no conclu-
sive proof as yet, research suggests strongly that once people learn something, it is
always present somewhere in memory (Barsalou, 1992). They may be unable to “get”
to it, but it’s there. ©Q 1@« to Chapter Six: Memory, p. 239.
As for the part about experience or practice, think about the last time you did
something that caused you a lot of pain. Are you going to do it again? Of course not.
You don’t want to experience that pain again, so you change your behavior to avoid
the painful consequence.* This is how children learn not to touch hot stoves. Of
the neighborhGod,. e ven Amerongen course, if a person does something resulting in a very pleasurable consequence, that
- ] person is more likely to do that same thing again. This is another change in behavior,
Think back to the prologue. Stephanie’s experience with the white coats changed her
behavior when she saw the photographer in a white coat later on.

So, is any kind of change learning? Not all change is accomplished through learn-
ing. Any kind of change in the way an organism behaves is learning. Changes like an in-
crease in height or the size of the brain are another kind of change controiicd by a genetic
blueprint. This kind of change is called mazuration, which is not the same as learning,
For example, children learn to walk when they do because their nervous systems, muscle
strength, and sense of balance have reached the point where walking is possible for

©Reprinted with special permission of King Features Syndicate.

. *Consequence: an end result of some action.




them—all factors controlled by maturation, not by how much practice those children
have had in trying to walk. No amount of experience or practice will help that child walk
before maturation makes it possible—in spite of what some eager parents might wish.

It Makes Your Mouth Water: Classical Conditioning

5.2 How was dlassical conditioning first studied, and what are the important
elements and characteristics of classical conditioning?

In the early 19005, when Freud was just becoming famous in Europe and the structural-
ists and functionalists were arguing over consciousness in the ivy-covered halls of Amer-
ican universities, research scientists were unhappy with psychology’s focus on mental
activity. @T@K: to Chapter One: The Science of Psychology, pp. 6-10. Many were
looking for a way to bring some kind of objectivity and scientific research *o the field.

It was not a psychologist who accomplished that goal. It was a Russian physiologist
(a person who studies the workings of the body) named Ivan Pavlov (1849-1936) who
accidentally stumbled across the basic principles of a particular kind of learning (Pavlov,
1906, 19206).

Studying the digestive system in his dogs, Pavlov had built a device that would ac-
curately measure the amount of saliva produced by the dogs when they were fed a meas-
ured amount of food. Normally, when food is placed in the mouth of any animal, the
salivary glands automatically start releasing saliva to help with chewing and digestion.
This is a normal reflex (involuntary* response) in both animals and humans. The food
causes a particular reaction, the salivation. A stimulus can be defined as any object, event,
or experience that causes a response, the reaction of an organism. In the case of Pavlov’s
dogs, the food is the stimulus and salivation is the response. <&-See more on MPL

PAVLOV AND THE SALIVATING DOGS

What first annoyed and then intrigued Pavlov was that his dogs began salivating
when they weien’t supposed to be salivating. Some dogs would start salivating
when they saw the lab assistant bringing their food, others when they heard the
clatter of the food bow! frcm the kitchen, and still others when it was the time
of day they were usually fed. Tavlav spent the rest of his career studying what
eventually he termed classical conditioning, learning to make a reflex response
toa stimulus other than the original, natural stimulus that normally produces it.

ELEMENTS OF CLASSICAL CONDITIONING

Pavlov eventually identified several key elements that must be present and experi-
enced in a particular way for conditioning to take place.

Unconditioned Stimulus  The original, naturally occurring stimulus mentioned in
the preceding paragraph is called the unconditioned stimulus (UCS). The term
unconditioned means “unlearned” or “naturally occurring.” This is the stimulus that
ordinarily leads to the involuntary reflex response. In the case of Pavlov’s dogs, the
food is the unconditioned stimulus.

Unconditioned Response The reflex response to the unconditioned stimulus is
called the unconditioned response (UCR) for much the same reason. It is unlearned
and occzrs because of genetic “wiring” in the nervous system. For exampie_ in Pavlov’s
experiment, the food given o the dogs is the UCS (unconditioned stimulus), and the
salivation o that food is the UCR (unconditioned response).

*lavoluntary: not under personal control or choice.

LEARNING ((( 179

4
A

<® See more viueo dassic footage of
Pavlov. www.mypsychlab.com

Dr. ivan Pavlov and : tudents working in
his laboratory. Paviyy, a Russian physiolo-
gist, was the first to study and write
about the basic principles of classical
conditioning.

classical conditioning learning to
make an involuntary (reflex) response to a
stimulus other than the original, natural
stimulus that normally produces the reflex.

unconditioned stimulus (UCS) anat-
urally occur:ina stimii'us that leads to an
involuniary (reflux) rezixonse.

unconditioned respons= (UCR) an
involuntary (reflex) resronse to a naturally
occurring or uncondianed s:‘mulus.
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Classical conditioning ir. the real world.
These children are no doubt salivating to
the sound of the ice cream truck’s bell,
much as Pavlov’s dogs were conditioned
to respond. What other kinds of stimuli
might make a person salivate?

Could this be you? Th: anxiety that
many people feel while in the dentist’s
office is a conditioned response, with the
dentist’s chair and the smells of the of-
fice acting as conditioned stimuli.

neutral stimulus (NS) stimulus that
has no effect on the desired response.

conditioned stimulus {CS) stimulus
that becomes able to ;roduce a learned re-
flex response by being paired with the origi-
nal unconditioned stiraulus.

conditioned response (CR) learned
reflex response to a conditioned stimulus.

Conditioned Stimulus  Pavlov determined that almost any kind of stim:dus could be-
come associated with the unconditioned stimulus (UCS) if it is paired with the UCS
often enough. In his original study, for example, the sight of the food dish itself be-
came a stimulus for salivation before the food was given to the dogs. Every time they
got food (to which they naturally salivated), they saw the dish. At this point, the dish
was called a neutral stimulus (NS) because it had no effect on salivation. After being
paired with the food so many times, the dish came to produce the same salivation re-
sponse, although a somewhar weaker one, as did the food itself. When a previously
neutral stimulus, through repeated pairing with the unconditioned stimulus, begins
to cause the same kind of reflexive response, learning has occurred. The neutral stim-
ulus can now be called a conditioned stimulus (CS). (Unconditioned means “un-
learned,” and conditioned means “learned.”)

Conditioned Response The response that is given to the CS (conditioned stimulus)
is not usually quite as strong as the original unconditioned response (UCR), buritis
essentially the same response. However, because it comes as a response to the condi-
tioned stimulus (CS), it is called the conditioned response (CR).

PUTTING IT ALL TOGETHER: PAVI.OV’S

CANINE CLASSIC, OR DING, DONG, BELL

The whole idea of classical conditioning is not as complex as it sounds. What gets tough
is keeping all the letrers straight: UCS, UCR, CS, and CR. Pavlov did a classic experiment
in which he paired the ringing of a bell with the presentation of food to see if the dogs
would eventually salivate to the sound of the bell. Since the bell did not normally produce
salivation, it was the neutral stimulus (NS) before any conditioning took place. The re-
peated pairing of the NS and the UCS (unconditioned stimulus) is usually called
acquisition, because the organism is in the process of acquiring learning. Figure 5.1 is a
chart of how each element of the conditioning relationship worked in Pavlov's experimert.

Notice that the responses, CR (conditioned response) and UCR (unconditioned re- -
sponse), are the same—salivation. They simply differ in what they are the response 0. An
unconditioned scimulus (UCS) is always followed by an unconditioned response (UCR),
and a condiined simulus (CS) is always followed by a condiiivned response (CRi.

s this rocket science? No, not really. Classical conditioning is actually one of the
simplest forms of learning. It’s so simple that it happens to people all the time with- -
out them even being aware of it. Does your mouth water when you merely see an ad-
vertisement for your favorite food on television? Does your stomach get upset every - ;
time you hear the high-pitched whine of the dentist’s drill? These are both examples
of classical conditioning.

After all the dog stories, the salivation to the TV ad probably needs no explana- -
tion, but what about the dentist’s drill? Over the course of many visits, the body comes -
to associate that sound (CS) with the anxiety or fear (UCR) the person has felt while
receiving a painful dental treatment (UCS), and so the sound produces a feeling of
anxiety (CR) whether that person is in the chair or just in the outer waiting area.

Although classical conditioning happens quite easily, there are a few basic prin-
ciples that Pavlov and other researchers discovered:

1. The CS must come before the UCS. If Pavlov rang the bell just after he gave the
dogs the food, they did not become conditioned (Rescorla, 1988).

2. The CS and UCS must come very close togerker in time—ideally, no more than
5 seconds apart. When Pavlov tried to stretch the time between the poteitial CS
and the UCS to several minutes, no association or link berween the two was ’
made. Too much could happen in the longer interval of time to interfere with
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Figure 5.7 A Typical Skinner Box

This rat is learning to press the bar in the
wall of the cage in order to get food (deliv-
ered a few pellets at a time in the food
trough on lower left). In some cases, the
light on the top left might be turned on to
indicate that pressing the bar will lead to
food or to warn of an impending shock de-

livered by the grate on the floor of the cage.

&

reinforcement any event or stimulus,
that when following a response, increases
the probability that the response will occur
again.

primary reinforcer any reinforcer that
is naturally reinforcing by meeting a basic
biological need, such as hunger, thirst, or
touch.

_ when hungry fills the hunger need.)

means something that comes before another thing). But in operant conditioning, learning
depends on what happens afier the response—the consequence. In a way, operant con-
ditioning could be summed up as this: “If I do this, what’s in it for me?”

THE CONCEP"I' OF REINFORCEMENT

5.5  what are the important concepts in operant conditioning?

“What’s in it for me?” represents the concept of reinforcement, one of Skinner’s
major contributions to behaviorism. The word itself means to strengthen, and Skinner
defined reinforcement as anything that, when following a response, causes that re-
sponse to be more likely to happen again. Typically, this means that reinforcement is
a consequence that is in some way pleasurable to the organism, which relates back to
Thorndike’s Law of Effect. The “pleasurable consequence” is what’s in it for the
organism. (Keep in mind that a “pleasurable consequence” might be something like
getting food when hungry or money when you need money, but it might also mean
avoiding a tiresome chore, like doing the dishes or taking out the garbage. I'll do
almost anything to get out of doing the dishes, myself!)

Going back to Thorndike’s puzzle box research, what was “in it” for the car? We 4
can see that the escape from the box and the food that the cat received after getting
out are both reinforcement of the lever-pushing response. Every time the cat got out
of the box, it got reinforced for doing so. In Skinner’s view, this reinforcement is the :
reason thart the car learned anything art all. In operant conditioning, reinforcement is
the key to learning.

Skinner had his own version of a puzzle box called a “Skinner box” or “operant
conditioning chamber” (see Figure 5.7). His early research often involved placinga
rat into one of these chambers and training it to push down on a bar to get food. _

Primary and Secondary Reinforcers The events or items that can be used to reinforce
behavior are nor all alike. Let’s say that a friend of yours asks you to help her move
some books from the trunk of her car to her apartment on the second floor. She offers
you a choice of $25 or a candy bar. Unless you've suffered recent brain damage, you'll
most likely choose the money, right? With $25, you could buy more than one candy
bar. (At today’s prices, you might even be able to afford three.)

Now pretend that your friend offers the same deal to a 3-year-old child who
lives downstairs for carrying up some of the paperback books: $25 or a candy bar.
Which reward will the child more likely choose? Most children at that age have no
real idea of the value of money, so the child will probably choose the candy bar. The
money and the candy bar represent two basic kinds of reinforcers, items or events that
when following a response will strengthen it. The reinforcing properties of money
must be learned, but candy gives immediate reward in the form of taste and satisfy-
ing hunger.

A reinforcer such as a candy bar that sarisfies a basic need like hunger is
called a primary reinforcer. Examples would be any kind of food (hunger drive),
liquid (thirst drive), or touch (pleasure drive). Infants, toddlers, preschool-age
children, and animals can be easily reinforced by using primary reinforcers. (It’
not a good idea, however, to start thinking of reinforcers as rewards—freedom
from pain is also a basic need, so pain itself can be a primary reinforcer when it
is removed. Removal of a painful stimulus fills a basic need just as eating food 4
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A secondary reinforcer such as money, however, gets its reinforcing properties
from being associated with primary reinforcers in the past. A child who is given
money to spend soon realizes that the ugly green paper can be traded for candy and
treats—primary reinforcers—and so money becomes reinforcing in and of itself. If a
petson praises a puppy while petting him (touch, a primary reinforcer), the praise
alone will eventually make the puppy squirm with delight.

That sounds very familiar. Isn’t this related to classical conditioning?

Secondary reinforcers do indeed get their reinforcing power from the process of
classical conditioning. After all, the pleasure people fecl when they eat, drink, or get
a back rub is an automatic response, and any automatic response can be classically
conditioned to occur to a new stimulus. In the case of money, the candy is a UCS for
pleasure (the UCR) and the money is present just before the candy is obtained. The
money becomes a CS for pleasure, and people certainly do feel pleasure when they
have a lot of that green stuff, dont they?

In the case of the puppy, the petting is the UCS, the pleasure at being touched
and petted is the UCR. The praise, or more specifically the tone of voice, becomes the
CS for pleasure. Although classical and operant conditioning often “work together,” as
in the creation of secondary reinforcers, they are two different processes. Table 5.1
presents a brief look at how the two types of conditioning differ from each other.

Positive and Negative Reinforcement  Reinforcers can also differ in the way they are
used. Most people have no trouble at all understanding that following a response with
some kind of pleasurable consequence (like a reward) will lead to an increase in the
likelihood of that response being repeated. But many people have trouble understand-
ing that the opposite is also true: Following a response with the removal or escape from
something unpleasant will also increase the likelihood of that response being repeated.
Remember the idea that pain can be a reinforcer if it is removed? If a person’s behav-
for gets pain to stop, the person is much more likely to do that same thing again—
which is part of the reason people can get addicted to painkilling medication.

There are really only two kinds of things people ever experience as consequences
in the world: things they like (food, money, candy, sex, praise, and so on) and things
they don't like (spankings, being yelled at, and experiencing any kind of pain, to name
a few). There are also only two possibilities for experiencing these two kinds of con-
sequences: Either people experience them directly (such as getting money for work-
ing or getting yelled at for misbehaving) or they don’t experience them, such as losing
an allowance for misbehaving or avoiding a scolding by lying about misbehavior.
These four consequences are named and described in Table 5.2.

Table 5.1 Comparing Two Kinds of Conditioning

OPERANT CONDITIONING CLASSICAL CONDITIONING

LEARNING (g 191
Ak 1\

< That sounds
very familiar.
Isn’t this
related tc
classical
conditioning?

secondary reinforcer any reinforcer
that becomes reinforcing after being paired
with a primary reinforcer, such as praise,
tokens, or gold stars.

End result is an increase in the rate of an already occurring response.  End result is the creation of a new response to a stimulus that did
not normally produce that response.

Responses are voluntary. Responses are involuntary and reflexive.

Consequences are important in forming an association. Antecedent stimuli are important in forming an association.
Reinforcement should be immediate. CS must occur immediately before the UCS.

An expectancy develops for reinforcement to follow a correct An expectancy develops for UCS to follow CS.

response.
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Table 5.2 Four Ways to Modify Behavior

REINFORCEMENT PUNISHMENT
Positive (Adding) Something valued or Something unpleasant
) desirable
Positive Reinforcement Punishment by Application
Example: getting a goid Example: getting a spanking for
star for good behavior disobeying
in school
Negative (Removing/ Something unpleasant Something valued or desirable
Avoiding) )
Negative Reinforcement Punishment by Removal

Example: avoiding a ticket ~ Example: losing a privitege such
by stopping at a red light as going out with triends

First, take a look at the left column of Table 5.2, the one labeled “Reinforce-
ment.” Getting money for working is another example of positive reinforcement,
the reinforcement of a response by the addition or experience of a pleasurable conse-
quence, such as a reward or a pat on the back. That one everyone understands. But
avoiding a penalty by turning one’s income tax return in on time is an example of neg-
ative reinforcement. Negative reinforcement is the reinforcement of a response by
the removal, escape from, or avoidance of an unpleasant stimulus. Because the behav-
ior (turning in the return before the deadline) results in @voiding an unpleasant stim-
ulus (a penalty), the likelihood that the person will behave that way again (turn it in
on time in the future) is ncreased—ijust as positive reinforcement will increase a be- |
havior’s likelihood. Examples are the best way to figure out the difference between
these two types of reinforcement, so try to figure out which of the following exam-
ples would be positive reinforcement and which would be negative reinforcement:

1. Arnie’s father nags him to wash his car. Arnie hates being nagged, so he washes
the car so his father will stop nagging.

R4 ____ 2. Trey learns that talking in a funny voice gets him lots of attention from his
Javier Bardem receives an Academy classmates, so now he talks that way often.
Award for his role in No Country for 3. Allen is a server at a restaurant and always tries to smile and be pleasant be-
Old Men. The award, the applause of cause that seems to lead to bigger tips.

the audience, and the attention of the 4 AnLi h . h h he dav it is due b
photographers are all positive . An Li turns her report in to her teacher on the day it 1s due because papers get

reinforcement. marked down a letter grade for every day they are late.

- . : ) Here are the answers:
positive reinforcement the reinforce- e is bei el reinforced f hine hi b b .
ment of a response by the addition or expe- 1. Arnie is being negatively reinforced for washing his car because the nagging

riencing of a pleasurable stimulus. (unpleasant stimulus) stops when he does so.
negative reinforcement the reinforce- 2. Trey is getting positive reinforcement in the form of his classmates’ attention,
ment of a response by the removal, escape . Allen’s smiling and pleasantness are positively reinforced by the customers’ rips,

from, or avoidance of an u pleasant stimulus. 4. An Li is avoiding an unpleasant stimulus (the marked-down grade) by turning

W

in her paper on time, which is an example of negative reinforcement.

F'm confused—I thought  1y,6 «;nps oF pUNISHMENT

taking something away » confused—1I thought taking something away was a kind of punishment:
was a kind of punishment? People get confused because “negative” sounds like it ought to be something bad, -

like a kind of punishment. Punishment is actually the opposite of reinforcement. Iris




any event or stimulus that, when following a response, causes that response to be less
likely to happen again. Punishment weakens responses, whereas reinforcement (no mat-
ter whether it is positive or negative) strengthens responses. There are two ways in which
punishment can happen, just as there are two ways in which reinforcement can happen.

Now take a look at the right column of Table 5.2, labeled “Punishment.”
Punishment by application occurs when something unpleasant (such as a spanking,
scolding, or other unpleasant stimulus) is added to the situation or applied. This is the kind
of punishment that most people think of when they hear the word punishment. This is also
the kind of punishment that many child development specialists strongly recommend par-
ents avoid using with their children because it can easily escalate into abuse (Dubowitz &
Bennett, 2007; Saunders & Goddard, 1998; Straus, 2000; Straus & Stewart, 1999; Straus
& Yodanis, 1994; Trocmé et al., 2001). A spanking might be physically harm-
less if it is only two or three swats with a hand, but if done in anger or with a
belt or other instrument, it becomes abuse, both physical and emotional.

Punishment by removal, on the other hand, is the kind of punish-
ment most often confused with negative reinforcement. In this type of pun-
ishment, behavior is punished by the removal of something pleasurable or
desired after the behavior occurs. “Grounding” a teenager is removing the
freedom to do what the teenager wants to do and is an example of this kind
of punishment. Other examples would be placing a child in time-out (re-
moving the attention of the others in the room), fining someone for disobey-
ing the law (removing money), and punishing aggressive behavior by taking
away television privileges. This type of punishment is far more acceptable to
child development specialists because it involves no physical aggression and
avoids many of the problems caused by more aggressive punishments.

The confusion over the difference between negative reinforcement and punish-
ment by removal makes it worth examining the difference just a bit more. Negative re-
inforcement occurs when a response is followed by the removal of an unpleasant
stimulus. If something unpleasant has just gone away as a consequence of that response,
wouldn't that response tend to happen again and again? If the response increases, the
consequence has to be a kind of reinforcement. The problem is that the name sounds like
it should be some kind of punishment because of the word negative, and that’s exactly
the problem that many people experience when they are trying to understand negative
reinforcement. They get negative reinforcement mixed up with punishment by removal,
in which a pleasant thing is removed (like having your driver’s license taken away be-
cause you caused a bad accident). Because something is removed (taken away) in both
cases, people think that they will both have the effect of punishment, or weakening a
response. The difference between them lies in what is taken away: In the case of nega-
tive reinforcement, it is an unpleasant thing; in the case of this particular form of pun-
ishment, it is a pleasant or desirable thing. For a head-to-head comparison of negative
teinforcement and this particular type of punishment by removal, see Table 5.3.

You said earlier thar there are some problems with punishment, and that many
psyehologists don't recommend using it. What are the problems?

PROBLEMS WITH PUNISHMENT

5.6  What are some of the problems with using punishment?

Although punishment can be effective in reducing or weakening a behavior, it has sev-
eral drawbacks. The job of punishment is much harder than that of reinforcement. In
using reinforcement, all one has to do is strengthen a response that is already there.
But punishment is used to weaken a response, and getting rid of a response that is

—

\

punishment any event or object that,
when following a response, makes that
response less likely to happen again.

punishment by application the pun-
ishment of a response by the addition or
experiencing of an unpleasant stimulus.

punishment by removal the punish-
ment of a response by the removal of a
pleasurable stimulus.

This young man’s father is applying
punishment by removal as he takes
the car keys away from his son.

You said earlier that there
are some problems with
punishment, and that
many psychologists don't
recommend using it.

< What are the problems?
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