Instrumental Conditioning

Instrumental Conditioning
· Edward L Thorndlike began his investigations by studying cats in a puzzle box
· The focus was on overt behaviour rather than mental elements of conscious experiences
· Thorndlike found that the frequency of random behaviours gradually decreased over time
· Suggested that animals follow a simple stimulus-response type process with little credit for consciousness
· Thorndlike hypothesized a process called “Stamping in and Stamping Out”
· Determined whether a behaviour was maintained or eliminated respectively
· This general process leads to refinement as contingency is learned between action and consequence
· Law of Effect:
· Behaviours with positive consequences are stamped in
· Those with negative consequences are stamped out
Types of Instrumental Conditioning
· A more precise strategy is to refer to the reinforce, which is any stimulus, which when presented after a response, leads to a change in the rate of that response
· Behavioural responses are changed by both positive and negative reinforcers, each of which can either be presented or removed 
· This leads to 4 different types of conditioning
· Presenting or removing a positive reinforcer
· Presenting or removing a negative reinforcer
· Presentation of a Positive Reinforcer = Reward Training
· Increases frequency of the behaviour
· Presentation of a Negative Reinforcer = Punishment 
· Leads to a decrease in the behaviour being reinforced
· Removal of a positive reinforcer = Omission training
· Removal of a Negative Reinforcer = Escape training
· All conditioning proceeds best when the consequence immediately follows the response

Acquisition and Shaping
· Autoshaping: a special type of instrumental conditioning, behaviours can be learned without guidance by the researcher
· Complex behaviour can be shaped using a technique called successive approximation
· The complex behaviour can be organized into smaller steps which gradually build up to the full response we hope to condition

Generalization and Discrimination
· It’s not only important to learn the contingency between a response and reinforcement, but also when that contingency is valid
· We can add a third variable to the instrumental conditioning equation called the discriminative stimulus which can be called SD/S+
· The SD signals when a contingency between a particular response is “on”
· The opposite of SD is S-delta or S-
· Unlike in classical conditioning, the response with instrumental conditioning is often voluntary
Schedules of Reinforcement
· A ratio schedule of reinforcement is based on the number of responses made by a subject which determines when reinforcement is given
· An interval schedule of reinforcement is based on the time since the last response was reinforced
· Both schedules can be either fixed or variables
· The four types of schedules:
· Fixed ratio
· Variable ratio
· Fixed interval
· Variable interval
· Fixed Ratio:
· There is a limit to how stingy an FR schedule can be
· Pause-and-run pattern
· Following reinforcement a subject will pause with inactivity before beginning the next run of responding
· Variable ratio:
· Reinforcement is delivered after some random number of responses around a characteristic mean
· The slope of a variable ratio’s schedule’s cumulative record reflects the average number of responses required before reinforcement is delivered
· Fixed Interval:
· Reinforcement is delivered following the first response after a set interval of time
· Following reinforcement a subject will pause with inactivity before beginning the next run of responding
· Variable interval:
· Reinforcement can be received around any general time
· A VI that delivers more frequent reinforcement rates will support higher response rater.

· On a PRF schedule, once reinforcement stops occurring, it is not immediately obvious that an abrupt change has happened and that no further reinforcements will be delivered
· [bookmark: _GoBack]Shorter variable ratio schedules show a faster rate of response
