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PSYC 351 FUNDAMENTALS OF LEARNING
CHAPTER 7: Instrumental Conditioning – Motivational Mechanisms

Introduction:
· What motivates instrumental responding?
· Individuals perform instrumental responses because they are motivated to obtain the goal or reinforcer that results from the behavior.
· The motivation of instrumental behavior has two different perspectives:
· The first originated with Thorndike:
· It involves analysis of the associative structure of instrumental conditioning.
· This approach relies heavily on the concept of associations and hence is compatible with the theoretical tradition of Pavlovian conditioning.
· This associative approach takes a molecular perspective; it focuses on individual responses and the specific stimulus antecedents and outcomes of those responses.
· The associative approach examines instrumental learning in Isolated behavioral preparations.
· Associations can be substantiated in the nervous system and provide a convenient framework for studying the neural mechanisms of instrumental conditioning.
· The second developed in the Skinnerian tradition:
· The second strategy for analyzing motivational processes in instrumental learning is the response-allocation approach.
· Involves considering instrumental conditioning within the broader context of the numerous activities that organisms are constantly doing.
· Concerned with how instrumental conditioning procedure limits an organism’s free flow of activities and the consequences of this limitation.
· Response allocation considers the motivation of instrumental behavior from a molar perspective.
· It considers long-term goals and how organisms manage to achieve those goals within the context of all their behavioral options, thus approaching instrumental behavior from a more functional perspective. 

The Associative Structure of Instrumental Conditioning:
· Edward Thorndike recognized that instrumental conditioning involves more than just a response and a reinforcer.
· The instrumental response occurs in the context of specific environmental stimuli.
· There are three events to consider in an analysis of instrumental learning:
· [image: ]The stimulus context (S).
· The instrumental response (R).
· The response outcome (O) or reinforcer.
· Skinner also subscribed to the idea that there are three events to consider in an analysis of instrumental or operant conditioning.
· Three term contingency involving S, R, and O.

· The S-R Association and the Law of Effect:
· Basic structure of an instrumental conditioning procedure permits the development of several different types of associations.
· First postulated by Thorndike and is an association between the context stimuli (S) and the instrumental response (R): 
· S-R association is strengthened if a satisfying event occurs.
· S-R association is weakened if an annoying/aversive event occurs.
· Thorndike considered the S-R association to be the key to instrumental learning and central to his law of effect.
· This S-R association was solely responsible for the occurrence of the instrumental behavior:
· The motivation for the instrumental behavior was the activation of the S-R association by exposing the participant to the contextual stimuli (S), in the presence of which the response was previously reinforced.
· An important implication of the law of effect is that instrumental conditioning does not involve learning about the reinforcer or response outcome (O), or the relation between the response and the reinforcing outcome (the R-O association)
· The law of effect assumes that the only role of the reinforcer is to strengthen the S-R association.
· The reinforcer itself is not a participant in this association.
· There has been a resurgence of interest in S-R mechanisms in recent efforts to characterize habitual behavior in people:
· Habits constitute about 45% of human behavior.
· Wood and Neal (2007) proposed a comprehensive model of human habits, which assumes that habits “arise when people repeatedly use a particular behavioral means in particular contexts to pursue their goals. Once acquired, habits are performed without mediation of a goal”.
· The habitual response is an automatic response reaction to the stimulus context in which the goal was previously obtained, similar to Thorndike’s S-R association.
· Expectancy of Reward and the S-O Association (Pavlovian Conditioning)
· The idea that reward expectancy might motivate instrumental behavior was not considered seriously until 40 years after formulation of the law of effect.
· You come to expect that something important will happen when you encounter a stimulus that activates the memory of the significant event or allows you to predict that the event will occur.
· Pavlovian conditioning is the basic process of signal learning.
· Hence, one way to look for reward expectancy is to consider how Pavlovian processes may be involved in instrumental learning.
· Specification of an instrumental response ensure that the participant will always experience certain distinctive stimuli (S) in connection with making the response.
· Whatever the stimuli may be, reinforcement of the instrumental response will result in pairing these stimuli (S) with the reinforcer or response outcome (O).
· These pairings provide the potential for classical conditioning and the establishment of an association between S and O. 
· This S-O association is one of the mechanisms of reward expectancy in instrumental conditioning.
· The instrumental response increases during instrumental conditioning for two reasons:
· The presence of S comes to evoke the instrumental response directly through Thorndike’s S-R association.
· The instrumental response comes to be made in response to an S-O to an S-O association that creates the expectancy of reward.
· Two Process Theory:
· Assumes that there are two distinct types of learning:
· Pavlovian and instrumental conditioning.
· During instrumental conditioning, the stimuli (S) in the presence of which the instrumental response is reinforced become associated with the response outcome (O) through Pavlovian conditioning, and this results in an S-O association.
· The S-O association activates an emotional state that motivates the instrumental behavior.
· The emotional state was either positive or negative, depending on whether the reinforcer was an appetitive or an aversive stimulus.
· Appetitive reinforcers lead to positive emotional state and aversive stimuli lead to negative emotion.
· Basic experimental design for evaluating this hypothesis has come to be called the Pavlovian instrumental transfer experiment.
· Participants receive standard instrumental conditioning (e.g. lever pressing is reinforced with food)
· They then receive a pure Pavlovian conditioning procedure (the response lever is removed from the experimental chamber and a tone is paired with food)
· The critical transfer phase occurs in phase 3, where they are permitted to perform the instrumental lever-press response, but now the Pavlovian CS is presented periodically.
· If a Pavlovian S-O association motivates instrumental behavior, then the rate of lever pressing should increase when the tone CS is presented.
· It determines how an independently established Pavlovian Cs transfers to influence or motivate instrumental learning.
· No opportunity to form an S-R association.
· The CS is unrelated to performance of the action.
· Testing usually occurs under extinction conditions (no new learning during the test and no response competition).
· The basic requirement is to establish a Pavlovian CS to activate an S-O association and then see how this CS influences the performance of an instrumental response during the transfer test.
· The presentation of a Pavlovian CS for food increases the rate of instrumental responding for food.
· This presumably occurs because the positive emotion elicited by the CS+ for food summates with the appetitive motivation that is involved in lever pressing for food.
· The opposite outcome (a suppression of responding) is predicted if the Cs elicits a negative emotion.
· In Ch. 3’s conditioned suppression procedure; Cs was paired with shock and elicited conditioned fear.
· Presentation of the CS for shock was then tested when the subjects were lever pressing for food.
· The result was that the CS suppressed the instrumental lever-press behavior.
· According to the two-process theory; conditioned suppression occurs bc the Cs for shock elicits an emotional state (fear) that’s contrary to the positive emotion or expectancy (hope) that’s established in instrumental conditioning w/food.
· Response Interactions in Pavlovian Instrumental Transfer:
· Classically conditioned stimuli elicit not only emotional states but also overt responses such assign tracking.
· The overt responses elicited by a Pavlovian CS may influence the results in a Pavlovian instrumental transfer experiment.
· E.g. study of the effects of a Pavlovian Cs for alcohol on instrumental responding reinforced by alcohol.
· Rats in a chamber had two response levers, one on either side of a water well.
· The rats were first trained to press either response lever reinforced by a drop of sweetened water.
· Once the rats were pressing both response levers, the sweetener was gradually replaced by ethanol, which then served as the reinforcer.
· During Pavlovian conditioning sessions:
· The CS was a light presented above each of the response levers.
· The response levers were removed from the chambers.
· CS appeared for 10 seconds either on the left or the right and was paired with presentation of 0.2 mL of ethanol.
· For the unpaired control group, the CS and ethanol presentations were separated by 10 seconds.
· CS light came to elicit a sign-tracking response if it was paired with the reinforcer. The rats approached and sniffed the light, whether on the left or right.
· During transfer test:
· Response levers placed back into chambers, rats permitted to lever press for ethanol again.
· The CS light was periodically presented while rats were responding for ethanol.
· On some test trials, the CS was presented above the right lever; on others, the CS appeared above the left lever.
· Results for the transfer test: 
· The rats pressed each response lever about twice per minute before the CS was presented.
· For the unpaired group: lever pressing didn’t change much when the CS was presented on either side.
· The paired group showed a significant increase in lever pressing during the CS period if the CS was presented on the same side as the lever the rat was pressing.
· Pavlovian CS for ethanol will increase instrumental responding reinforced by ethanol.
· The increased lever pressing during the CS shows that an independently established S-O association can facilitate instrumental responding reinforced by that outcome.
· Because the response levers were removed from the chambers during the CC phase, no S-R associations could have been learned during that phase.
· The transfer test depended on the compatibility of the Pavlovian CR and the instrumental response.
· Conditioned Emotional States or Reward-Specific Expectancies?
· The two-process theory assumes that classical conditioning mediates instrumental behavior through the conditioning of positive or negative emotions depending on the emotional valence of the reinforcer.
· However, organisms also acquire specific reward expectancies instead of just categorical positive or negative emotions during instrumental and classical conditioning.
· Reward-specific expectancies appear to determine the outcome of Pavlovian instrumental transfer experiments.
· E.g. solid food pellets and a sugar solution were used as USs in a CC instrumental transfer test with rats.
· During transfer phase: 
· The CS for food pellets facilitated responding reinforced with pellets more than sugar solution.
· CS for sugar increased responding reinforced with sugar.
· Thus, expectancies for specific rewards rather than a general positive emotional state determined the results in the transfer test.
· Context and past experience matters.

· R-O and S(R-O) Relations in Instrumental Conditioning:
· Two different associations that can motivate instrumental behavior, Thorndike’s S-R association and the S-O association, which activates a reward-specific expectancy or emotional state.
· Notice that neither involves a direct link between the response and the reinforcer or outcome.
· R-O associations are associations between the instrumental response and the reinforcing outcome.
· Our informal explanations of instrumental behavior emphasize R-O associations, such association do not exist in two-process models.
· Evidence of R-O Associations:
· The most common technique used to show the existence of R-O associations involves devaluing the reinforcer after conditioning.
· Reinforcer devaluation involves making the reinforcer less attractive.
· If the reinforcer is food, one can make the food less attractive by conditioning a taste aversion to the food.
· If the instrumental response occurs because of an R-O association, devaluation of the reinforcer should reduce the rate of the instrumental response.
· The reinforcer devaluation procedure used in instrumental conditioning is like the US devaluation procedure described in studies of Pavlovian conditioning.
· The US devaluation there was used to determine whether the CR is mediated by the memory of the US.
· If US devaluation disrupts the ability of the CS to elicit a CR, one may conclude that the CS activated the memory of the US and responding declined because the US memory was no longer attractive.
· If reinforcer devaluation disrupts instrumental behavior, the memory of the outcome (O) was involved in motivating the instrumental behavior.
· Many of these experiments have been conducted as a part of efforts to better understand the learning mechanisms that contribute to drug-seeking behavior contrary to the previous description of drug addiction as driven by S-R mechanisms.
· Both views are correct and have been incorporated into a theory that suggests that R-O mechanisms predominate in free-operant situations, whereas S-R mechanisms are activated when drug taking is a response to drug-related cues.
· Refer to page 195 for cigarette/chocolate study.
· Devaluation produced decline in behavior specific to the response whose reinforcer had been devalued.
· These results cannot be explained by S-R associations because S-R associations are not influenced by reinforcer devaluation.
· Also can’t be explained by S-O associations bc they could not explain the response specificity of the devaluation effects observed.
· Hierarchical S(R-O) Relations:
· Organisms learn to associate an instrumental response with its outcome.
· However, R-O associations cannot act alone to produce instrumental behavior.
· [bookmark: _GoBack]The fact that the instrumental response activates an expectancy of the reinforcer isn’t sufficient to tell us what causes the response in the first place.
· An additional factor is required to activate the R-O association.
· One possibility is that the R-O association is activated by stimuli (S) that are present when the response is reinforced.
· According to this view, in addition to activating R directly, S also activates the R-O association.
· The subject comes to think of the R-O association when it encounters S and that motivates it to make the instrumental response.
Response Allocation and Behavioral Economics:
· Response allocation is a molar approach that focuses on how instrumental conditioning procedures put limitations on an organism’s activities and cause redistributions of behavior among available response options.
· Antecedents of the Response-Allocation Approach:
· Thorndike characterized a reinforcer as a stimulus that produces a satisfying state of affairs.
· Theoreticians agreed that reinforcers were special stimuli that strengthened instrumental behavior.
· Consummatory-Response Theory:
· 
· Premack Principle:
· Applications of Premack Principle:
· The Response-Deprivation Hypothesis:
· The Response Allocation Approach:
· Imposing an Instrumental Contingency:
· Explanation of Reinforcement Effects:
· Viewing Reinforcement Contingencies in a Broader Behavioral Context:
· Behavioral Economics:
· Consumer Demand:
· Determinants of the Elasticity of Demand: factors that affect elasticity
· 1. Availability of Substitutes:
· 2. Price Range
· 3. Income Level
· 4. Link to Complementary Commodity
· Contributions of the Response-Allocation Approach and Behavioral Economics
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