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Classical conditioning is a learning process in which a previously neutral stimulus becomes associated
with another stimulus through repeated pairing with that stimulus. The study of classical conditioning
began in the early years of the 20th century, when Ivan Pavlov, a Russian physiologist who had already
won the Nobel Prize for research on digestion, turned his attention to learning. While studying digestion,
Pavlov noticed that a dog began to salivate at the mere sight of a food dish. Although any dog will salivate
when food is placed in its mouth, this dog had learned to associate the sight of the dish with the taste of
food. Pavlov had happened upon a case of associative learning, in which relationships between events are
learned, and he decided to see whether a dog could be taught to associate food with other things, such as a
light or a tone.

PAVLOV'S EXPERIMENTS

In Pavlov's basic experiment, a researcher first attaches a tube to the dog's salivary gland to measure
salivary flow. Then the dog is placed in front of a pan into which meat powder can be delivered
automatically. A researcher turns on a light in a window in front of the dog (or, in some forms of the
experiment, rings a bell or turns on a metronome). After a few seconds, some meat powder is delivered to
the pan and the light is turned off. The dog is hungry, and the recording device registers copious salivation.
This salivation is an unconditioned response (UCR, an innate or unlearned response elicited by the UCS),
for no learning is involved in order for meat to evoke salivation. By the same token, the meat powder is an
unconditioned stimulus (UCS, a stimulus that automatically elicits a response without prior conditioning).
After a few presentations of the light followed by meat powder, the dog will salivate in response to the light,
even if no meat powder is delivered. This anticipatory salivation is a conditioned response (CR, learned
response), and the light is a conditioned stimulus (CS, learned stimulus). In other words, the CR is a
learned response evoked by a CS that has come to predict the occurrence of the UCS. Although the light
was originally a neutral stimulus—one that would not ordinarily trigger a salivary response—the dog has
learned to associate the light with food and to respond to it by salivating.

In Pavlov's experiments, the form of the CR often mimicked the form of the UCR—it was salivation in
both cases. Some investigators concluded that the CS simply substitutes for the UCS in order to generate
the CR. However, in addition to salivating to the CS, Pavlov's dogs also showed other responses to the light,
such as tail wagging, jumping, and barking. These responses are not similar to the UCR and indicate that
the dogs learn much more than a simple stimulus-response (light-salivation) association. Indeed, evidence
indicates that the animals learn a predictive relationship between the CS and UCS, which allows the CS to

generate many different behaviors that anticipate UCS delivery.



LEARNING CURVES: ACQUISITION AND EXTINCTION

Each paired presentation of the conditioned stimulus (CS) and the unconditioned stimulus (UCS) is
called a trial. The trials when the organism is learning the association between the two stimuli are the
acquisition stage of conditioning. During this stage, repeated pairings of the CS (light) and UCS (food)
strengthen the association between the two, as illustrated by the increase in the magnitude of the CR in the
left-hand curve of Figure 1. The largest change in the magnitude of thé CR happens in the earliest
conditioning trials, and there is little change in the CR late in training. If the UCS is subsequently omitted,
the CR will gradually diminish, and extinction occurs, as illustrated by the right-hand curve in Figure 1.
Extinction represents learning that the CS no longer predicts the UCS. Extinction is not the "unlearning" of
the original CS-UCS association; in fact, extinction involves the formation of a new CS- "no UCS"
memory that inhibits expression of the CS-UCS association. The preservation of the original CS-UCS
association after extinction training is reflected by spontaneous recovery. The original CR returns as time
passes following extinction.
CONDITIONING IN HUMANS

Numerous human responses can also be classically conditioned. To illustrate, consider the plight of
cancer patients who are undergoing chemotherapy to stop the growth of their tumors. Chemotherapy
involves injecting toxic substances (the UCS) into the patient, who as a result often becomes nauseated (the
UCR). After a number of chemotherapy sessions, patients sometimes become nauseated and sick upon
entering the treatment room. The repeated pairing of the chemotherapy (the UCS) and the sight, of the
treatment room (the CS) has led them to associate the room with the chemotherapy, which results in the
intestinal upset before their treatment even begins (the CR). A related phenomenon arises with young
cancer patients who are given ice cream before the chemotherapy session. The ice cream may have been
intended to lighten the child's distress about the impending treatment, but unfortunately the ice cream
becomes conditioned to the chemotherapy experience. Now the ice cream is the CS and the chemotherapy

the UCS. The result is that the children become less likely to eat ice cream, even outside the chemotherapy

setting (Bernstein, 1978, 1999).
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In classical conditioning, the conditioned response is a response that was part of the animal’s natural
repertoire like salivation. But how do dogs learn new ‘tricks’, like rolling over and playing dead? If you
have ever trained a dog to perform such tricks, you know that it involves rewarding the dog whenever it
does what you want it to do. Initially, you will reward the dog for approximating the desired behavior, but
eventually you will only reward it if it performs the entire trick. In instrumental conditioning, certain
behaviors are learned because they operate on the environment. Your dog learns that performing the trick
results in food: the behavior is instrumental in producing a certain change in the environment. If we think
of the dog as having food as a goal, instrumental conditioning (which is also called operant conditioning)
amounts to learning that a particular behavior (called the ‘response’ — in this case rolling over) leads to a
particular goal. Classical conditioning involves learning the relationship between events; instrumental
conditioning (also called ‘operant conditioning’) involves learning the relationship between responses and

their outcomes.
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