CHAPTER 6

Overview

Learning

Overview

Classical Conditioning
Operant Conditioning
Cognitive Learning

Practice Questions

Answers to Practice Questions

Psychologists differentiate between many different types of learning, a number of -
which we will discuss in this chapter. Learning is commonly defined as a long-
lasting change in behavior resulting from experience. Although learning is not the
same as behavior, most psychologists accept that learning can best be measured
through changes in behavior. Brief changes are not thought to be indicative of
learning. Consider, for example, the effects of running a marathon. For a short
time afterward, one’s behavior might differ radically, but we would not want to
attribute this change to the effects of learning. In addition, learning must result
from experience rather than from any kind of innate or biological change. Thus,
changes in one’s behavior as a result of puberty or menopause are not considered
due to learning.
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Around the turn of the twentieth century, a Russian physiologist named Ivan
Pavlov inadvertently discovered a kind of learning while studying digestion in
dogs. Pavlov found that the dogs learned to pair the sounds in the environment
where they were fed with the food that was given to them and began to salivate
simply upon hearing the sounds. As a result, Pavlov deduced the basic principle
of classical conditioning. People and animals can learn to associate neutral
stimuli (for example, sounds) with stimuli that produce reflexive, involuntary
responses (for example, food) and will learn to respond similarly to the new
stimulus as they did to the old one (for example, salivate).

The original stimulus that elicits a response is known as the unconditioned
stimulus (US or UCS). The US is defined as something that elicits a natural,
reflexive response. In the classic Pavlovian paradigm, the US is food. Food
elicits the natural, involuntary response of salivation. This response is called the
unconditioned response (UR or UCR). Through repeated pairings with a neutral
stimulus such as a bell, animals will come to associate the two stimuli together.
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Ultimately, animals will salivate when hearing the bell alone. Once the bell elicits
salivation, a conditioned response (CR), it is no longer a neutral stimulus but
rather a conditioned stimulus (CS).

Learning has taken place once the animals respond to the CS without a
presentation of the US. This learning is also called acquisition since the animals
have acquired a new behavior. Many factors affect acquisition. For instance, up
to a point, repeated pairings of CSs and USs yield stronger CRs. The order and
timing of the CS and US pairings also have an impact on the strength of
conditioning. Generally, the most effective method of conditioning is to present
the CS first and then to introduce the US while the CS is still evident. Now return
to Pavlov’s dogs. Acquisition will occur fastest if the bell is rung and, while it is
still ringing, the dogs are presented with food. This procedure is known as
delayed conditioning. Less effective methods of learning include:

* Trace conditioning—The presentation of the CS, followed by a short
break, followed by the presentation of the US.

* Simultaneous conditioning—CS and US are presented at the same time.

* Backward conditioning—US is presented first and is followed by the CS.
This method is particularly ineffective.

Of course, what can be learned can be unlearned. In psychological terminology,
the process of unlearning a behavior is known as extinction. In terms of classical
conditioning, extinction has taken place when the CS no longer elicits the CR.
Extinction is achieved by repeatedly presenting the CS without the US, thus
breaking the association between the two. If one rings the bell over and over again
and never feeds the dogs, the dogs will ultimately learn not to salivate to the bell.

One fascinating and yet-to-be-adequately-explained part of this process is
known as spontaneous recovery. Sometimes, after a conditioned response has
been extinguished and no further training of the animals has taken place, the
response briefly reappears upon presentation of the conditioned stimulus. This
‘phenomenon is known as spontaneous recovery.

Often animals conditioned to respond to a certain stimulus will also respond to
similar stimuli, although the response is usually smaller in magnitude. The dogs
may salivate to a number of bells, not just the one with which they were trained.
This tendency to respond to similar CSs is known as generalization. Subjects can
be trained, however, to tell the difference, or discriminate, between various
stimuli. To train the dogs to discriminate between bells, we would repeatedly pair
the original bell with presentation of food, but we would intermix trials where we
presented other bells that we did not pair with food.

Classical conditioning can also be used with humans. In one famous, albeit
ethically questionable, study, John Watson and Rosalie Rayner conditioned a little
boy named Albert to fear a white rat. Albert initially liked the white, fluffy rat.
However, by repeatedly pairing it with a loud noise, Watson and Rayner taught
baby Albert to cry when he saw the rat. In this example, the loud noise is the US
because it elicits the involuntary, natural response of fear (UR) and, in Albert’s
case, crying. The rat is the NS that becomes the CS, and the CR is crying in
response to presentation of the rat alone. Albert also generalized, crying in response
to a white rabbit, a man’s white beard, and a variety of other white, fluffy things.

This example is an illustration of what is known as aversive conditioning.
Whereas Pavlov’s dogs were conditioned with something pleasant (food), baby
Albert was conditioned to have a negative response to the white rat. Aversive




Biology and

88 CHAPTER 6: LEARNING

conditioning has been used in a number of more socially constructive ways. For
instance, to stop biting their nails, some people paint them with truly horrible-
tasting materials. Nail biting therefore becomes associated with a terrible taste,
and the biting should cease.

Once a CS elicits a CR, it is possible, briefly, to use that CS as a US in order
to condition a response to a new stimulus. This process is known as second-
order or higher-order conditioning. By using a dog and a bell as our example,
after the dog salivates to the bell (first-order conditioning), the bell can be
paired repeatedly with a flash of light, and the dog will salivate to the light alone
(second-order conditioning), even though the light has never been paired with
the food (see Table 6.1).

Table 6.1. First-Order and Second-Order Conditioning.

First-Order Conditioning

Training: Presentation of bell + food = salivation
Acquisition: Presentation of bell = salivation

Second-Order Conditioning {After First-Order Conditioning Has Occurred)

Training: Presentation of light + bell = salivation
Acquisition: Presentation of light = salivation

Classical Conditioning

As is evident from its description, classical conditioning can be used only when
one wants to pair an involuntary, natural response with something else. Once one
has identified such a US, can a subject be taught to pair it equally easily with any
CS? Not surprisingly, the answer is no. Research suggests that animals and
humans are biologically prepared to make certain connections more easily than
others. Learned taste aversions are a classic example of this phenomenon. If you
ingest an unusual food or drink and then become nauseous, you will probably
develop an aversion to the food or drink. Learned taste aversions are interesting
because they can result in powerful avoidance responses on the basis of a single
pairing. In addition, the two events (eating and sickness) are probably separated
by at least several hours. Animals, including people, seem biologically prepared
to associate strange tastes with feelings of sickness. Clearly, this response is
adaptive (helpful for the survival of the species), because it helps us learn to
avoid dangerous things in the future. Also interesting is how we seem to learn
what, exactly, to avoid. Taste aversions most commonly occur with strong and
unusual tastes. The food, the CS, must be salient in order for us to learn to avoid
it. Salient stimuli are easily noticeable and therefore create a more powerful
conditioned response. Sometimes taste aversions are acquired without good
reason. If you were to eat some mozzarella sticks a few hours before falling ill
with the stomach flu, you might develop an aversion to that popular American
appetizer even though it had nothing to do with your sickness.







































