What is learning?
· Process by which experience produces a relatively enduring change in behavior or capabilities (knowing how)
-ex. Training fish to score, training elephant to stand/balance on two feet, training raccoon to shoot basketball
Initially guided by 2 perspectives
1. Behaviourism  psychology
1. Ethology  animal behavior
Behaviourism
· focused on how organisms learn
· examined processes by which experience influences behaviour
· discovered laws of learning that apply to virtually all organisms
· Conrad imprinted on the geese
· treated organism as tabula rasa (blank tablet/slate)
· explained learning solely in terms of directly observable events
· avoided unobservable ‘mental states’
· seeing what’s observable, what you can see, what’s there
Respondent
aka classical or Pavlovian ( Pavlov = studied salivary responses in dogs [natural response, no learning involved])
Operant
-aka Skinnerian or instrumental
Respondent conditioning
· based on internal responses to naturally occurring stimuli
· ie lemons, pucker face
· seeing warm beach or thinking about it makes you want to relax
· some things we encounter in the world naturally elicit a response in us
· when we pair things that don’t have a value, or have a different value with these naturally occurring pairings, the new item will come to take on the new meaning
· pairing with an external value, ie carpet and time in preschool with carpets, gives pleasant memories, carpet on its own wouldn’t elicit this response
Four terms
· Unconditioned stimulus UCS
-stimulus that elicits a reflexive or innate, unconditioned response (UCR) without prior learning
· Unconditioned response (UCR)
-reflexive or innate response elicited by the UCS without prior learning
· Conditioned stimulus (CS)
-stimulus, that through association with the UCS, comes to elicit a conditioned response similar to the original UCR
· Conditioned response (CR)
-response elicited by a conditioned stimulus
Natural responses are Unconditioned responses evoked in response to an unconditioned stimulus
If asked to map out start by drawing the below with arrow
UCS ------------------------ UCR
Sugar                                     Baby: smile, lip licking
UCS ------------------------ UCR
Lemon                                pucker
UCS ------------------------ UCR
Food			   Dog: salivating/drooling
Adding neutral stimulus
-Responses?? Carpets and tuning fork no UCR
Question??
-can I make something that is neutral, or relatively meaningless become meaningful?
-pair it with something that has a lot of value
-pair tuning fork with steak and dog eventually starts to drool, eventually dog drools from ping without steak present  CR!! Tuning fork is CS
Before conditioning
Tone  no salivation response
Unconditioned stimulus (UCS) (food powder)  unconditioned response (UCR) (salivation)
During conditioning
Conditioned stimulus (CS) (tone) + unconditioned stimulus (UCS) (food powder)  unconditioned response (UCR) (salivation)
After conditioning
Conditioned stimulus (CS) (tone)  conditioned response (salivation)
Pavlov
-studied salivary responses in dogs
-natural response – no learning involved
-noted dogs salivated at sounds (e.g., footsteps; tone)
-how did the ‘association’ with the tone come about?

Types of CS-UCS pairings
Forward short-delay
· CS (tone) still present when food (UCS) presented
· optimal learning
Forward trace
· CS appears and then goes off
· best if delay is no more than 2-3 seconds
Simultaneous
· presented at same time
· learning is slower
Backward
· presented afterward
· little learning
Factors that enhance acquisition
· multiple CS-UCS pairings
· intense, aversive UCS can produce one-trial learning (learn through very strong stimulus, one time learning, usually from food, makes you sick)
· forward (short-delay) pairing
· time interval between onset of CS & onset of UCS is short
UCS ------------------------ UCR

Extinction and spontaneous recovery
· Extinction: - process in which CS is presented in absence of UCS
                    - causes CR to weaken and eventually disappear (take away food, bee, etc.)
· Spontaneous Recovery:
 - after a rest period and without any new learning trails, the reappearance of a previously extinguished CR (show bee)
- usually weaker than initial CR, extinguishes more rapidly (burning yourself on the oven)
SHOWS THAT PEOPLE LEARN
Generalization & Discrimination
· Generalization: - stimuli similar to initial CS elicit a CR 
                            - aids in survival
· Discrimination: CR occurs to one stimulus but not to another
High Order Conditioning
· Chain of events which has 2 CS 
· Expands influence of classical conditioning on behaviour
· Black square example, must have predictive value 
· Setting the tableready for dinner salivation
Variables Affecting Respondent Conditioning 
· Response Dominance: refers to the relative strengths of responses elicited by the CS and the UCS before they are paired
-best results when UCS is stronger (pain is one of the strongest really hard to pair with something positive)
-Needle (pain) give kids lollypops/stickers(not as good)
-need to know what is stronger
· Temporal Order
-CS before UCS
-can serve as a predictor 
· Interstimulus Interval (amount of time between two stimuli)
CS UCS close together
-tuning fork and dinner 3 hours later (not going to work)
Extinction
· Gradual
-systematic desensitization 
· Non Gradual: flooding (put in room with snakes)- real events, & implosion- imagine events(imagine snakes)
Classical/Respondent/Pavlovian Conditioning influences many things
· Attraction to other people
· Positive, negative attitudes
-both of above used in advertising
· Conditioned aversions
-dislike a certain food/drink because you became sick?
· Anticipatory nausea and vomiting (ANV)
-common among cancer patients 
Operant Conditioning (Skinnerian/Instrumental)
· Differences between classical & operant conditioning
· Classical: behaviour changes due to association of two stimuli (CS-UCS) presented prior to the response (CR)
· Operant: behaviour changes as a result of consequences that follow it 
· Learning through consequences 
· Thorndike’s Law of Effect
-Response followed by a “satisfying” consequences becomes more likely to occur
-Response followed by an “unsatisfying” consequences becomes less likely to occur
· Assumes that behaviour are voluntary under our control
· We have to emit a behaviour, “operate” on the environment, and then associate this behaviour with a positive or negative outcome
· Reinforcers increase the likelihood of a behaviour (volunteer in class, get chips)
· Punishers suppress behaviors (volunteer in class, no positive reinforcement “good job”) 
Positive Reinforcers
· Primary Reinforcers: stimuli that are reinforcing because they satisfy biological needs (food, drink)
· Secondary Reinforcers: acquire reinforcing properties through association with primary reinforcers (money, praise)
Reinforcers and Punishers
		Reinforcement				Punishment
Positive		-increase behaviour			-decrease behaviour
		-add to environment 			-add to environment
		-candy, smile, A+			-slap, shout
Negative	-increase behaviour			-decrease behaviour
		-remove from environment		-remove from environment
		-buzzer, pain (seatbelt buzzer)		-time out, no TV
Developmental Implications
· Individual has to be able to naturally produce a behaviour
OR
· Shaping
-reinforce successive approximations towards a final (one) response

· Positive reinforcement best format
-negative can create emotional response and when the punisher is not present, activity will continue you (prof comes and smacks you on the head for talking, once she leaves you continue to talk again)
EXAMPLE: gymnastics, swimming (break down into simple components)

· Chaining
-reinforce each response with opportunity to perform the next response
-develops a sequence of behaviors
What impacts on learning: Frequency or Scheduling?
· Continuous Reinforcement
-every response of a particular type is reinforced
-good for starting out/shaping, you can’t be there all the time, get tired of it
· Partial Reinforcement
-only some responses are reinforced 
-elevator pressing button 100 times, elevator door closes, woophie!
-for sustaining, not initial 
Partial reinforcement schedules
Ratio (amount): certain percentage of responses are reinforced
Interval (time): certain amount of time must elapse between reinforcements
Fixed: Reinforcement occurs after a fixed number of responses or fixed time interval
Variable: reinforcement occurs after an average number of responses or passage of time
Continuous-Partial Reinforcement Pros & Cons
· Continuous reinforcement 
-more rapid learning
-consequences easier to perceive 
-extinction more rapid
· Partial reinforcement 
-slower learning
-more resistant to extinction- especially on VR schedule 
· Gambling (EXAMPLE)
-reinforced on a VR sched.
-do not know which response will be reinforced! Could always be the next one!
-difficult to extinguish 
Applications of Operant Conditioning
· Specialized Animal Training
-animals assist people who have disabilities 
-animals assist police, military
-animals perform in entertainment industry 
· Education and Workplace
-teaching machines (Skinner [the guy who did it for rats]) and computer-assisted instruction
-immediate feedback
-self-paced learning 
· Token economies
-desired behaviour reinforced with tokes, exchangeable for rewards
-jobs/money
Social Learning
· Bandura
· Bobo Dolls
· Learning through Observation
Examples
· Promoting Arousal (natural)
· Promoting Romantic Behaviours (learned)

· These are different behaviours—the first is best handled through association, the second through operant conditioning 
Arousal
· All kinds of things in the environment can come to have meaning and can be used to foster-stimulate arousal 
· These associations can be generated through classical conditioning
· Smell is critical, visuals etc
Romance
· Promoting romantic behaviours – reward successes, or shape
· Define the behaviours you consider to be romantic 
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