CHAPTER 4

10 student MCQs / Fill-in-the-blank questions / Essay questions

1) Which of the following does NOT represent a form of learning?

a) A snail experiences a brief jolt of the surface on which it is crawling and reacts by retracting into its shell. Subsequent jolts, however, are found to be less effective in inducing withdrawal, until the reaction finally disappears.

b) The first conspicuous moving object seen by a newly hatched chick is a laboratory attendant. As a consequence, the chick develops an attachment to that person, approaching and following him or her, and tending to avoid other things.

c) A rat is given access to a distinctively flavoured foodstuff that has been laced with a small amount of poison, enough to induce nausea but not enough to kill. On recovering from its illness, however, the rat will still go back to the flavour. {X}

d) A hungry pigeon is given a small amount of food each time it happens to make a turn in a particular direction. After experiencing a few rewards, the bird develops an increasing tendency to circle on the spot in the ‘correct’ direction.

In psychology, the term ‘learning’ covers a range of phenomena. A wider definition might go something like this: ‘Learning is the process whereby an organism interacts with its environment and becomes changed by the experience so that its subsequent behaviour is modified.’ The acquisition of new information and new skills falls within this definition, but so do the following events: (a) A snail experiences a brief jolt of the surface on which it is crawling and reacts by retracting into its shell. Subsequent jolts, however, are found to be less effective in inducing withdrawal until the reaction finally disappears – it is this change in response which signifies learning; (b) The first conspicuous moving object seen by a newly hatched chick is a laboratory attendant. As a consequence, the chick develops an attachment to that person, approaching and following him or her, and tending to avoid other things; (c) A rat is given access to a distinctively flavoured foodstuff that has been laced with a small amount of poison, enough to induce nausea but not enough to kill. On recovering from its illness, the rat will tend to shun the flavour, even if it is one that it liked beforehand; d) A hungry pigeon is given a small amount of food each time it happens to make a turn in a particular direction. After experiencing a few rewards, the bird develops an increasing tendency to circle on the spot in the ‘correct’ direction.

2) Which of the following statements about Pavlov’s dogs is FALSE?

a) Pavlov’s standard procedure involved the following: a dog was given access to food, and each presentation was accompanied (usually slightly preceded) by the occurrence of a neutral event, such as a flashing light. 

b) After several training trials (pairings of light and food), the dog would salivate at the flash of light, before any food had appeared.

c) Salivation at the presentation of food is called a conditioned response. {X}

d) The event that evokes the conditioned response is referred to as a conditioned stimulus. 

Pavlov’s standard procedure involved a quiet, distraction-free laboratory, which gave the experimenter full control over events experienced by a lightly restrained dog. From time to time, the dog was given access to food, and each presentation was accompanied (usually slightly preceded) by the occurrence of a neutral event, such as a flashing light. After several training trials (pairings of light and food), the dog would salivate at the flash of light, before any food had appeared. Salivation at the presentation of food is called an unconditioned response (UR), since it occurs automatically (unconditionally). The food is an unconditioned stimulus (US). The animal’s tendency to salivate when the light flashes is conditional on the light having been paired with food, so this is referred to as a conditioned response (CR) and the event that evokes it as a conditioned stimulus (CS). The whole training procedure was labelled conditioning. As other forms of training, introduced later, have also been described as conditioning, Pavlov’s version became known as classical conditioning.

3) Which of the following is accurate in relation to the law of effect?

a) The law of effect relates to Pavlov’s proposal that reward will strengthen the connection between the response that preceded it and any stimuli present when it is delivered.

b) In modern terminology, Thorndike’s ‘satisfiers’ and ‘annoyers’ are called enforcers and punishers.

c) In the law of effect, a stimulus–response (S–R) association is learned. {X}

d) It is generally thought that the likelihood of an animal responding in a particular way cannot be controlled by the consequence of that response.

Thorndike’s studies of cats in the puzzle box led him to propose the following interpretation of their behaviour: ‘Of several responses made to the same situation, those which are accompanied or closely followed by a state of satisfaction to the animal will, other things being equal, be more firmly connected with the situation, so that, when it recurs, they will be more likely to recur’. This is the law of effect as applied to appetitive instrumental learning. Thorndike also put forward (and later retracted) a negative counterpart for the case of punishment, which proposed that certain effects (‘annoyers’) would weaken the connection between a response and the training situation. In modern terminology, Thorndike’s ‘satisfiers’ and ‘annoyers’ are called reinforcers and punishers. Thorndike’s presentation of the law of effect has two major features: (1)What is learned is a stimulus–response (S–R) association; (2) The role of the effect produced by the response is to determine whether this association will be strengthened or not. Both of these propositions are debatable and, as we shall shortly see, this theoretical version of the law of effect has not stood up well to further experimental analysis. As an empirical generalization, though, the law seems much more secure. Everyone accepts that the likelihood of an animal responding in a particular way can be powerfully controlled by the consequence of that response.

4) Which of the following statements applies to instrumental learning?

a) Instrumental learning is the process by which an animal learns about the relationship between its behaviour and the consequences of that behaviour. 

b) Instrumentally trained responses are not entirely elicited by identifiable stimuli.

c) Instrumental learning allows the animal to control the occurrence of environmental events.

d) All of the above. {X}

As we have seen, classical conditioning allows an animal to learn about the relationship between events in the environment and so anticipate what will happen next on the basis of stimuli currently present. If there are grey clouds in the sky, then it will probably rain; if the light is presented, then food may well follow. Instrumental learning is the process by which an animal learns about the relationship between its behaviour and the consequences of that behaviour. And it serves a complementary but equally important function in allowing the animal to control (at least partially) the occurrence of environmental events – in other words, to bring about a desired event or to avoid an aversive event by responding in a particular way. Instrumentally trained responses are not entirely elicited by identifiable stimuli. Instead, they are controlled by their consequences, becoming more likely when they produce a positive result and less likely when they lead to an aversive outcome. 
5) Which TWO of the following statements are true of blocking?

a) The phenomenon of blocking provides an interesting and much-studied instance of failure to learn, in spite of contiguous presentations of the CS and the US. {X}

b) In a blocking experiment, animals receive training with what is termed a compound CS (Phase 2). {X}

c) The experimental group has first received a phase of training in which the US alone is conditioned (Phase 1).

d) The experimental group shows no (or very little) evidence of learning about the CS that is presented in Phase 1.

The phenomenon of blocking provides an interesting and much-studied instance of failure to learn, in spite of contiguous presentations of CS and US. In a blocking experiment, animals receive training with what is termed a compound CS (Phase 2) – in this example represented by the simultaneous presentation of a noise and a light followed by a shock reinforcer. However, the experimental group has first received a phase of training in which the noise alone is conditioned (Phase 1). The performance of the control group of participants shows that training (Phase 2) with a compound CS is normally sufficient to establish associations between individual CS elements (noise, light) and the US (shock). So in this control group the light, when subsequently presented on its own, will evoke a CR. But the experimental group shows no (or very little) evidence of learning about the light in Phase 2. Although they have received light–US pairings, just as the control participants have, in Phase 2, the formation of the light–US association appears to have been blocked by initial training with the noise in Phase 1.

6) Which THREE of the following are true regarding habituation and dishabituation?

a) Habituation involves a gradual reduction in the magnitude of the response to repeated presentation of a stimulus. {X}

b) In dishabituation, the response returns when a salient extraneous stimulus is presented just before a trial with the habituated stimulus. {X}

c) Habituation is caused by sensory-motor fatigue.

d) Habituation occurs as a consequence of the repeated presentation of a single event. {X}

Repeated presentation of a stimulus that elicits a particular UR will result in habituation – a gradual reduction in the magnitude of the response. A good instance in vertebrates is the startle response produced by a sudden loud noise, a response that reliably declines if the noise is regularly repeated. In the phenomenon of dishabituation, the response returns when a salient extraneous stimulus (e.g. a flashing light) is presented just before a trial with the habituated noise. The observation that the response can be easily restored in this way shows that habituation is not solely a matter of sensory or motor fatigue – it is a genuine case of learning. And since habituation occurs as a consequence of the presentation of a single event, it is difficult to interpret this form of learning in terms of association formation. The most likely explanation, at least for simple instances of the phenomenon, is that changes occur in the neuronal pathway connecting the S and R that make transmission of nervous impulses less likely to occur. A series of elegant neurophysiological studies by Kandel and colleagues using the marine mollusc Aplysia has gone some way towards establishing which synaptic connection loses effectiveness during habituation, and the biochemical basis of this loss. (For this work Kandel was awarded the Nobel prize for medicine.)

7) Which of the following does NOT apply to spatial learning in the rat?

a) Rats master spatial tasks much more easily than typical configural learning tasks.

b) Spatial learning operates according to principles identical to those that underlie classical and instrumental conditioning procedures. {X}

c) Exposure to an environment can allow the animal to form a cognitive map of that environment.

d) The animal is then able to navigate because it knows its own position with respect to its internal representation of the environment.

We know from other training procedures that rats can learn about combined (often referred to as configural) cues. But such learning tends to occur painfully slowly, whereas spatial tasks are mastered much more easily by rats. This suggests that spatial learning operates according to principles quite different from those that underlie classical and instrumental conditioning procedures. It is possible that exposure to an environment allows the animal to form a cognitive map of that environment – some sort of internal representation of the spatial relationships among the cues it has experienced. The animal is then able to navigate because it knows its own position with respect to this internal representation. But no one has yet supplied a full account of the process by which the map is constructed, how the animal knows its own position, and so on.

8) Which TWO of the following are true of the learning set procedure?

a) The animal learns to focus on classes of cues that are inaccurate predictors of reward.

b) In the win–stay, lose–shift strategy, the animal learns to persist with a choice that yields food, but shift to the other object if it does not. {X}

c) In the learning-set procedure, all stimuli and associations have equal effect on the animal’s behaviour.

d) The occurrence of reward can be regarded as a stimulus that can enter into associations or acquire discriminative control over an instrumental action. {X}

By experiencing many discrimination problems of a similar type, the animal appears to abstract some general rule about how to behave in this situation – a rule that allows the near-instantaneous solution of a problem that it had, in fact, never faced before. The rule that operates in this case is the win–stay, lose–shift strategy: in other words, the animal learns to persist with a choice that yields food, but shift to the other object if it does not. Associative theory can go some way towards explaining this. The occurrence of reward (or non-reward) can be regarded as a stimulus that, like any other, can enter into associations or acquire discriminative control over an instrumental action. The special feature of the learning-set procedure is that these stimuli and associations come to dominate the animal’s behaviour to the exclusion of all others. So the animal learns to focus on classes of cues that are accurate predictors of reward and to ignore others that are not. Intensive research is currently going into the nature of such higher-level learning processes that might modulate the mechanisms of simpler associative processes.

9) Phobias can be very debilitating and distressing phenomena. Which, if any, of the following statements are correct in relation to Watson and Rayner’s (1920) research into them? (Please highlight all correct answers.)

a) Watson and Rayner speculated that the complexity of emotional responsiveness in adults might be explained by the conditioning of children’s simple emotional reactions when they are exposed to new stimuli. {X}

b) Watson and Rayner found evidence for emotional conditioning from a test trial in which the rat was accompanied by the noise.

c) The fear reaction in Albert could be produced by a loud noise. {X}

d) None of the above.

Phobias can be very debilitating and distressing phenomena. Many of us know someone who is anxious about enclosed spaces, needles or spiders. Watson and Rayner (1920) speculated that the complexity of emotional responsiveness in adults might be explained by the conditioning of children’s simple emotional reactions when they are exposed to new stimuli in their youth. They decided to test this proposal by attempting to establish a conditioned emotional response in a child under experimental conditions. The study was done with a ‘stolid and unemotional’ infant boy, Albert B. At 8 months of age he was exposed to a number of stimuli, including a white rat, a rabbit and a monkey, and showed no signs of fear to any of these stimuli. The fear reaction could be produced, however, by a sudden loud noise (produced by striking a steel bar with a hammer). At 11 months, Albert was subjected to the conditioning trials. The CS was a white rat, which Albert was allowed to play with, and the US was the loud noise. On six occasions over the course of a week, Albert was presented with the rat and at the same time he was subjected to the noise produced by striking the steel bar. Evidence for emotional conditioning came from a test trial in which the rat was presented alone (i.e. not accompanied by the noise). Here is Watson and Rayner’s description of the result: ‘The instant the rat was shown, the baby began to cry. Almost instantly he turned sharply to the left, fell over on [his] left side, raised himself on all fours and began to crawl away.’

10) Which of the following statements applies to Garcia and Koelling’s (1966) experiment?

a) In the experiment by Garcia and Koelling (1966), animals given LiCl as the US showed an aversion to the light and the click.

b) Researchers have tended to assume that the results obtained from laboratory studies reveal general principles about the nature of association formation which apply to other species and other stimuli. {X}

c) The experiment by Garcia and Koelling (1966) opposed the notion of preparedness.

d) The result of Garcia and Koelling’s (1966) experiment supported researchers’ attempts to establish general laws of learning.

In laboratory studies of conditioning, researchers have tended to assume that the results obtained reveal general principles about the nature of association formation, which apply to other species and other stimuli. The experiment by Garcia and Koelling (1966) presented an important challenge to this assumption by showing, for laboratory rats, that animals appear to be especially ‘prepared’ to associate some combinations of events and to have difficulty in forming associations between other combinations. Similar principles of preparedness may well apply to humans. Rats were allowed to drink a saccharin-flavoured solution while a light and noise were being presented: each lick at the drinking tube closed a circuit that produced a flash of light and a click. So they experienced a compound CS comprising a taste element and an auditory–visual element. Some rats then received a nausea-inducing injection of lithium choride (LiCl) as the US; other rats received an electric shock to the feet as an aversive US. Both groups of rats showed a reduction in willingness to drink over the course of several training sessions. In the final test, animals received either access to the saccharin solution in the absence of the auditory–visual cue, or access to unflavoured water but with the auditory–visual cue still being presented. Animals given LiCl as the US showed an aversion to saccharin but were willing to drink plain water even when it was accompanied by the light and the click. Animals given a shock as the US drank saccharin readily but shunned the ‘bright, noisy’ water. These results, and others like it, have led some researchers to suggest that we might be misguided in our attempt to establish general laws of learning.

Fill in the Blanks

1) The name of the phenomenon whereby there is failure to learn during the presentation of a compound CS due to a prior learning phase (in spite of contiguous presentations of CS and US), is known as ____.

The phenomenon of blocking provides an interesting and much-studied instance of failure to learn, in spite of contiguous presentations of CS and US. In a blocking experiment, animals receive training with what is termed a compound CS (Phase 2) – in this example represented by the simultaneous presentation of a noise and a light followed by a shock reinforcer. However, the experimental group has first received a phase of training in which the noise alone is conditioned (Phase 1). The performance of the control group of participants shows that training (Phase 2) with a compound CS is normally sufficient to establish associations between individual CS elements (noise, light) and the US (shock). So in this control group the light, when subsequently presented on its own, will evoke a CR. But the experimental group shows no (or very little) evidence of learning about the light in Phase 2. Although they have received light–US pairings, just as the control participants have, in Phase 2, the formation of the light–US association appears to have been blocked by initial training with the noise in Phase 1. Blocking has been of special interest not just because it provides an example of the failure of the contiguity principle, but also because it seems to demonstrate the operation of another principle. Animals in the experimental condition learn well about an event with predictive power (the noise in the first stage of training predicts that the US will shortly occur), but they do not learn about an uninformative event (the added light in Phase 2 supplies no added information). The principle here is that conditioning occurs only to a CS that gives information about the likely occurrence of a succeeding event – i.e. what we might term a predictive CS.

2) ‘If responses made to a given situation are accompanied by an increased state of satisfaction to the animal (i.e. they are reinforced), these same responses will be more likely to recur given the recurrence of that same situation.’ This is a restatement of the ____  ____  ____ .

Thorndike’s studies of cats in the puzzle box led him to propose the following interpretation of their behaviour: ‘Of several responses made to the same situation, those which are accompanied or closely followed by a state of satisfaction to the animal will, other things being equal, be more firmly connected with the situation, so that, when it recurs, they will be more likely to recur’ (Thorndike, 1911, p. 244). This is the law of effect as applied to appetitive instrumental learning.


Thorndike also put forward (and later retracted) a negative counterpart for the case of punishment, which proposed that certain effects (‘annoyers’) would weaken the connection between a response and the training situation. In modern terminology, Thorndike’s ‘satisfiers’ and ‘annoyers’ are called reinforcers and punishers.


Thorndike’s presentation of the law of effect has two major features:

(a) What is learned is a stimulus–response (S–R) association.

(b) The role of the effect produced by the response is to determine whether this association will be strengthened or not.

Both of these propositions are debatable and, as we shall shortly see, this theoretical version of the law of effect has not stood up well to further experimental analysis. As an empirical generalization, though, the law seems much more secure, and it has been highly influential in the study of instrumental learning; it is nowadays widely accepted that the likelihood of an animal responding in a particular way can be powerfully controlled by the consequence of that response.

3) The phenomenon of preparedness may illustrate the principle of ____ .

An important experiment by Garcia and Koelling (1966) showed selectivity in association formation that could not be easily explained away. Their study demonstrates the phenomenon of preparedness. The rats in this study appeared to be prepared to associate external cues with painful consequences and to associate illness with taste cues. But taste did not become readily associated with shock, nor external cues with illness. The usefulness to the rat of having a learning system that operates in this way should be clear; after all, gastric illness is more likely to be caused by something the rat ate than something it heard or saw. But to the psychologist investigating general laws of learning, the preparedness effect constitutes a problem in need of explanation. One possibility is that a principle of similarity operates in conditioning. By this principle, not only should the events to be associated occur together, but if learning is to take place they should also be similar to one another. Applying this principle to the Garcia and Koelling result, a taste and an illness might be readily associated because they are similar in that both are detected by receptors (called interoceptors) concerned with the animal’s internal environment. External cues, on the other hand, have little in common with an internal state, making it difficult to associate auditory and visual events with illness.

4) In spatial learning, it seems to be likely that rats create a ____  ____ of their environment.

In a typical experimental scenario, a rat is set to swim in a pool of water from which it naturally wants to escape. It can do this by reaching a small platform, which is just below the surface and not visible to the animal (because of the ‘milkiness’ of the water). Finding the platform on the first trial is a matter of chance, but with further training the rat rapidly learns to swim straight to the platform. Since the rat cannot see the platform to home in on it, how can it be performing this feat? One obvious possibility is that the rat learns to swim in the general direction of some feature of the room outside the pool, which lies on a continuation of the line between its starting point and the platform. But this cannot be the whole story, because in other trials rats were put back in the pool at a different starting position from that used in training. But even under these conditions, the rats were still very good at finding the platform. To explain this in terms of standard conditioning processes, we must assume that the rat learns to approach not single cues but complex configurations of cues. We know from other training procedures that rats can learn about combined (often referred to as configural) cues. But such learning tends to occur painfully slowly, whereas spatial tasks are mastered much more easily by rats. This suggests that spatial learning operates according to principles quite different from those that underlie classical and instrumental conditioning procedures. It is possible that exposure to an environment allows the animal to form a cognitive map of that environment – some sort of internal representation of the spatial relationships among the cues it has experienced. The animal is then able to navigate because it knows its own position with respect to this internal representation.

5. ____  ____ is a learning procedure in which two stimuli are paired – one usually presented shortly before the other to produce a conditioned response to the first stimulus.

Classical (or Pavlovian) conditioning is a learning procedure in which two stimuli are paired – one (the conditioned stimulus) usually presented shortly before the other (the unconditioned stimulus) to produce a conditioned response to the first stimulus (learning). Classical conditioning allows an animal to learn about the relationship between events in the environment and so anticipate what will happen next on the basis of stimuli currently present. If there are grey clouds in the sky, then it will probably rain; if the light is presented, then food may well follow. Pavlov’s standard procedure involved a quiet, distraction-free laboratory, which gave the experimenter full control over events experienced by a lightly restrained dog. From time to time, the dog was given access to food, and each presentation was accompanied (usually slightly preceded) by the occurrence of a neutral event, such as a flashing light. After several training trials (pairings of light and food), the dog would salivate at the flash of light, before any food had appeared. The whole training procedure was labelled conditioning. As other forms of training, introduced later, have also been described as conditioning, Pavlov’s version became known as classical conditioning.

Essay Questions

1. What is a reinforcer? Discuss with respect to the role of the reinforcer in classical and instrumental conditioning.

Key points:

· Consideration of both dimensions of a reinforcer:

· A reinforcer is an event that, when made contingent on a response, increases the probability of that response.

· Reinforcer is also another term for the unconditioned stimulus in classical conditioning.

· Consideration of how suitable both dimensions are to be applied to the different conditioning scenarios considered in this chapter.

· Extra credit should be received for instances of learning phenomena which are not provided in the chapter but which are nevertheless relevant.

2. When and why is predictive power important in conditioning?

Key points:

· Consideration of the notion of predictive power, not only from the perspective of blocking but also with respect to the concept of the learning asymptote, which has also been discussed in the chapter.

· Consideration of how predictiveness relates to other principles discussed, such as contiguity.

· Extra credit should be received for a consideration of how and when predictiveness is important in other contexts, such as in instrumental conditioning paradigms.

· Further credit should be received for offering examples of learning phenomena beyond those presented in this chapter.

3. Why is associative learning important? Discuss with respect to the behavioural repertoire provided by instrumental versus associative forms of learning.

· Consideration that complex instances of learning shown in our everyday behaviour may well be governed by associative principles, such as those presented in this chapter, but that learning can also result from procedures in which there is no intentional pairing of two events, such as in imprinting and habituation.

· Credit should be received for discussion of the notion that there may be some kind of hierarchy of learning, whereby some forms of learning may be ‘hard wired’ as a means of ensuring survival of the organism in somewhat environmentally invariant circumstances (for example, with respect to habituation and imprinting, which to a large extent may be determined genetically), whereas other forms of learning, although genetically predisposed, are dependent on environmental contingencies (classical conditioning) and voluntary behaviour (instrumental learning).

· Extra credit should be received for a discussion of how these principles may apply across different species, and (in particular) to what extent these different forms of learning are relevant and significant for humans.

