Online Assignment 2: Chapter 3 & 4
Chapter 3
1.  Classical conditioning is the simplest mechanism by which an organism learns about relations between [stimuli]. Animals come to make new responses to stimuli based on learning about orderly sequences of events in the environment.

2.  Ivan Pavlov and Edwin Twitmyer independently discovered classical conditioning. Twitmyer, however, failed to develop the implications of his findings. Pavlov’s studies were an extension of research on [digestion]. [Vul’fson and Snarskii] performed the first systematic studies of classical conditioning in Pavlov’s laboratory.

3.  Conditional stimuli [depend on] prior training to elicit relevant responses. These responses are [conditional responses]. Unconditional stimuli elicit relevant responses (unconditional responses) [without] prior training.

4.  Classical conditioning is involved in the learning of emotional responses. Fear acquisition is of special interest. Conditioned fear is measured indirectly with the conditioned emotional response (CER) or conditioned suppression procedure. This procedure measures how the [conditional stimulus] disrupts on-going behaviour. A suppression ratio (CS responding / (CS responding + pre-CS responding)) quantifies conditioned suppression. [Decreasing] values of the suppression ratio indicate greater levels of fear. A ratio value of [0.5] indicates no conditioned fear; a ratio value of [0] indicates high levels of conditioned fear.

5.  Classical conditioning has also been investigated with the eyeblink response and in taste aversion learning. Taste aversion learning allows subjects to avoid poisonous foods. Poison avoidance learning is an example of object learning; the [CS and US] are the same object. Taste aversion learning has some special features: Strong taste aversions can be learned with just one [flavour-illness] pairing, and taste aversion learning occurs even with long [delays] presentations of flavour and illness.

6.  In the natural environment, cues apparent at a distance can signal food availability. Animals tend to approach and contact these cues that bring them in contact with the food. Investigations of this sign tracking (or autoshaping) have contributed to modern conceptualizations of [Pavlovian] conditioning. Sign tracking learning occurs most rapidly when the CS [precedes] the US and [does not] occur if the CS and US are presented at random times.

7.  Sign tracking occurs even when approaching the CS [decreases] access to the US.

8.  Seemingly small variations in how a CS and US are paired can profoundly affect the rate and extent of learning. The interval between the onset of the CS and the onset of the US is the [interstimulus] interval. In [short-delayed] conditioning, the US onset is slightly (less than 1 minute) after the CS onset. In [trace] conditioning, the US again follows the CS, however, the US is not presented until some time after the CS has ended. The gap between the CS and US is the [trace interval]. In long-delayed conditioning, the interstimulus interval is much longer ([5-10 minutes]) than in short-delayed conditioning. There is no trace interval in long-delayed conditioning. In [simultaneous] conditioning, the CS and US onsets occur at the same time. In [backwards] conditioning, the CS onset occurs following the US onset.

9.  Test trials, in which the CS is presented [by itself], allow for comparisons to be made between various conditioning procedures. Behaviour during the CS presentation can be quantified by magnitude of the [CR], probability of responding, and in the latency of response.

10.  Control procedures are necessary to determine whether responses that develop to the CS following Pavlovian conditioning procedures are due to an association between the CS and US or due to [sensitization effects] of exposure to the CS and US (pseudoconditioning). Random control procedures present the CS and US in random order with respect to each other. Random control procedures, however, can produce [associative learning]. [Explicitly unpaired] control procedures in which the CS and US are presented far enough apart to prevent their association are more successful.

11.  Traditionally, the effectiveness of the CS was assumed to be determined by whether it predicted that the US would occur soon. However, more recent research has suggested that simultaneous, long-delay, trace, and backwards conditioning can all produce [strong] learning. A temporal coding hypothesis, that suggests a subject learns not only that the CS and US are associated but also [when] the US occurs in relation to the CS, has been formulated to account for these findings.

12.  Conditioned [excitation] occurs when the CS is paired with or presented just before the US. Conditioned [inhibition] occurs when the CS is presented in the absence of the US or signals that the US will not occur. Conditioned inhibition [is not] the symmetrical opposite of conditioned excitation, serving to suppress or inhibit a behaviour related to a US. An excitatory context [is] necessary for inhibitory conditioning to take place.

13.  The [standard procedure] for conditioned inhibition involves two conditional stimuli and two types of conditioning trials. On some trials the US is preceded by a CS+. On others, the CS+ and CS- are presented and the US does not occur. After repeated presentations of these two types of trials, the CS- gradually develops [inhibitory] properties.

14.  Conditioned inhibition can also develop if a single CS is [negatively] correlated with US occurrence. As is the case with differential inhibition, [contextual cues] provide the excitatory context for inhibitory conditioning.

15.  [Measuring] conditioned inhibition is easy in bi-directional response systems. Many physiological responses, for example heart rate, temperature, and respiration, are bi-directional. Further, some behaviours are bi-directional; for example, a subject may approach or move away from a stimulus (eg: conditioned inhibition with a food US results in subjects moving away from the CS-).

16.  The compound-stimulus or summation test can be used in response systems that cannot change in both directions. An excitatory CS that elicits the CR is presented, then an inhibitory CS is presented, and inhibition is measured by the [reduction] of this [conditioned response].

17.  Conditioned inhibition is also frequently measured by the retardation of acquisition test. If a CS is a conditioned inhibitor for a particular response, it should be [difficult] to condition that stimulus to elicit that response.

18.  Classical conditioning occurs in [a wide range of] circumstances, including taste preference and aversion learning, learned infant and maternal responses, and conditioned sexual behaviours.

Chapter 4
1.  A stimulus may be a conditional stimulus in some situations and an unconditional stimulus in others. Identifying potential CSs and USs involves comparing the responses elicited by the stimuli [before] training begins.

2.  Learning proceeds more [slowly] if either the CS or the US is highly familiar. One mechanism of these preexposure phenomena involves associative interference; preconditioning exposures to the CS or US make these stimuli [less] able to enter into new associations. 

3.  Associations between CSs and USs occur more [quickly] when more intense CSs and USs are used. In general, theories of learning assume that learning occurs [more] quickly with more salient stimuli. In addition to increasing salience by making stimuli more intense, salience can be [increased] if the CS is made to resemble stimuli from the natural environment.

4.  The strength of classical conditioning is in part governed by whether the CS [belongs with] the US. This phenomenon appears to be a [genetic predisposition] for the formation of certain associations.

5.  According to Pavlov, a CS and a US must differ in [biological strength] for conditioning to occur. In order for a stimulus to be conditioned it must be of [weaker] biological strength than the stimulus with which it is paired. Once a stimulus is strongly conditioned, it may in turn serve as a US. This phenomenon is known as [higher-order] conditioning.

6.  The [stimulus substitution] model assumes that new functional neural pathways are established during conditioning. Repeated pairings of the CS and the US result in new connections between CS and US centers of the brain. Excitation of the CS center excites the US center that in turn generates the US due to pre-existing connections. Evidence from keypeck studies with pigeons suggests that the form of the [CR] is similar in form to that of the [UR].

7.  [Conditioning] mechanisms may contribute to the maintenance of homeostasis. Most extensively studied in a subject’s responses to psychoactive drugs: cues from drug-specific stimuli can elicit physiological and emotional conditioned responses. A homeostatic model of drug tolerance based on [classical] conditioning has also been developed. This model suggests that [compensatory responses] to the drug are elicited by environmental cues surrounding drug use. Early formulations of this theory of tolerance have been acknowledged as too simplistic in their assumption that all drug conditioned responses would be [opposite] the direct effects of the drug.

8.  The CS can also affect the form of the [CR]. Contrary to predictions that a CS paired with food will elicit food-related CRs (biting and gnawing), when a live rat, serving as a CS, was paired with food, the subject rat came to approach, sniff, and exhibit social behaviours towards the CS.

9.  According to the behaviour systems theory, conditioning procedures activate the behaviour system relevant to the [US]. For example, if the US is food, the foraging and feeding system is activated. In Pavlovian conditioning, the CS-US relationship is [superimposed on] the behaviour system. [Short] CS-US durations should lead to CRs similar to focal search responses within a given behaviour system. [Longer] CS-US durations should lead to CRs similar to general search responses. These predictions have been supported in a sexual conditioning paradigm.

10.  Historically, classical conditioning was assumed to result in [S-R] learning. Contemporary views suggest that subjects learn an [S-S] association. US devaluation experiments conducted to differentiate between the two suggest that in many classical conditioning situations an association is formed between the CS and the US, not the CS and the CR. In some second-order conditioning experiments, however, there is evidence of [S-R] learning.

11.  The [blocking effect], in which a previously conditioned stimulus interferes with the acquisition of conditioned responding to a second stimulus added to the first during conditioning trials, has challenged the idea that [temporal contiguity] is sufficient for conditioning. According to Kamin, a US must be [surprising] in order to be effective in producing new learning.

12.  The measurement of surprise of the US was expressed as a mathematical model by Rescorla and Wagner. The fundamental equation of the Rescorla-Wagner model is (V = k(( - V), where “[(]” equals the magnitude of the US, “[V]” represents the associative value for a given trial, and “[k]” is a constant related to the salience of the CS and US. The Rescorla-Wagner model has been successful in accounting for some unusual effects, such as the [loss] of associative value despite pairings of the CS with the US. However, the model’s analysis of the [extinction] of conditioned excitation and inhibition is incorrect. Further, findings that some [CSs] may hold excitatory and inhibitory properties, and that there may be [contra-blocking effects], pose challenges to this model.

13.  The Rescorla-Wagner model is a US effectiveness model. In attentional models, the amount of learning that takes place during a conditioning trial is determined by [CS salience]. In the Pearce & Hall model, CS salience is determined by how surprising the US was on the [previous] trial. Attentional models can explain certain phenomena, but fail to explain blocking that occurs on the [first] compound-CS trial.

14.  Both the CS-US interval and the intertrial interval have been demonstrated to affect conditioning. According to an early model, the relative-waiting-time hypothesis, if the CS-US interval is [shorter] than the intertrial interval then conditioned responding to the CS will develop. If the CS-US interval is the same or [less] than the context-US interval, then no conditioned responding will develop. [Rate expectancy] theory, a more contemporary hypothesis, suggests that subjects perceive and remember temporal aspects of the conditioning situation, and that responding depends on comparisons of temporal variables.

15.  The comparator hypothesis assumes that in addition to the CS-US association, other possible associations, such as those between the context and the US, influence [conditioned responding]. According to the comparator hypothesis, at the time of testing, a comparison is made between CS-US and context-US associations. If CS excitation exceeds the context excitation, then [excitatory] responding to the CS will occur; if not, [no] responding or [inhibitory] responding will occur. The comparator hypothesis is alone in making the unusual but correct prediction that the best means of extinguishing a conditioned inhibitor is to extinguish the CS+ cues with which it was presented. However, the model also predicts that [increasing] the excitatory value of the context after conditioning will reduce conditioned responding to the CS. This prediction has not been supported.

