Learning


	Term
	Explanation
	Application/Example/Extension

	                                                    Classical Conditioning

                                                         (Ivan Pavlov)


	Classical conditioning is a type of learning where a previously neutral stimulus that is continuously paired with an unconditioned stimulus (a natural stimulus that automatically causes a specific response) will, over time, start to cause the same response but without the unconditioned stimulus present.  This occurs from the neutral stimulus being paired with the unconditioned stimulus resulting in the neutral stimulus now predicting the unconditioned stimulus is going to come.
	If a loud sound (unconditioned stimulus) automatically makes you jump (unconditioned response) and if a flashing light (called a neutral stimulus because it does not yet cause a response) was presented right before the loud sound, then after a few of times of the flashing light being presented before the loud noise the flashing light because by itself would make you jump) This occurs because you LEARNED each time you see a flashing light you know that a loud sound is going to come- the flashing light predicts a loud noise is going to come

	
	Before Conditioning


	Neutral stimulus (NS)- a stimulus that does not cause a response
	Application View

A bell does nothing for a dog- ring the bell and the dog does not respond.
	Classical Conditioning View

The bell is called a neutral stimulus (NS)

	
	
	Unconditioned stimulus (UCS)- a stimulus that automatically (does not have to be learned) causes an unconditioned response
	Application View

Food naturally causes a dog to salivate- hold a piece of pizza and a dog is going to drool all over you- did not learn to do this
	Classical Conditioning View

Food is an unconditioned stimulus (UCS) because it naturally causes the dog to salivate 

Stimulus means to cause

	
	
	Unconditioned response (UCR)- the automatic response that can only be caused by a certain unconditioned stimulus
	Application View 

A dog will start to automatically salivate each time it sees or smells food- do not yell at the dog because it cannot stop drooling 
	Classical Conditioning View

Salivation is called the unconditioned response (UCR) because it is caused by an unconditioned stimulus (UCS) food

 Response is the result

	
	In short:  a bell (neutral stimulus) does nothing for a dog; food (unconditioned stimulus) naturally causes a dog to salivate which is called the unconditioned response because it is triggered by the food, the unconditioned stimulus

	
	During conditioning
	A neutral stimulus (bell) that is presented right before the unconditioned stimulus (food) is given- will eventually predict that the food is going to come

The bell has become a learned predictor that signals the unconditioned stimulus (food) is going to come. 

The bell is now called the conditioned stimulus because it can cause a response by itself
Conditioned means Learned
	Application View

If you were to ring a bell (neutral stimulus) each time BEFORE you gave the dog food, you would notice that the dog would start to salivate at the sight of the bell- even before the dog saw the food

This occurs because the dog has become conditioned, or learned, to expect food every time it hears or sees a bell.  
	Classical Conditioning View

The dog has learned to associate the bell with the food

The dog has learned that the bell, a once formal neutral stimulus, now predicts that food is going to come.

Because the dog LEARNED to respond to the bell it is now called the conditioned stimulus.

Conditioned means learned- you have conditioned, which means taught, the dog to associate the ringing of a bell with getting food.

	
	After conditioning
	Conditioned response (CR)- the response that can only be caused by a learned conditioned stimulus

Conditioned means learned
	Application View

The dog now salivates to just the sound or sight of the bell because it expects food


	Classical Conditioning View

Because the dog had to LEARN to salivate to the bell, the salivation is now called the conditioned response.
*Remember the salivation was called the unconditioned response because previously it was caused by just the food- the unconditioned stimulus, BUT because it is now caused by a learned conditioned stimulus- the bell- the salivation is now called a conditioned response*
The conditioned response is the evidence that learning has taken place.



	
	Example of Classical Conditioning

	
	Some dog owners prefer to get an invisible fence (a fence that provides a shock when dogs cross a wire in the ground) because their neighborhood does not allow certain fences.  However, dog owners are worried that their dog will get hurt from being shocked and are reluctant to purchase this type of fence.  Invisible fence employees ensure their owners that the dog will hardly ever get shocked after the dog is taught its boundaries.  Here is how the invisible fence works:

	
	Before Invisible Fence People Show up
	Invisible fence employees are now going to teach the dog to associate the tone with a shock
	The dog owner now wants to see if the dog will associate the tone with the shock.

	
	Neutral Stimulus (NS) tone

Unconditioned Stimulus (UCS) shock

Unconditioned Response (UCR) jumping back in response to the shock

1. A dog hears a tone and does not respond- it does nothing.  At this point the tone is called the neutral stimulus.


	2. The dog is given a collar to wear that will receive a shock (unconditioned stimulus) when the dog crosses a wire placed in the ground 

3. When the dog is about 6 inches away from the wire the dog will hear a tone- at this point the dog does not associate the tone with the shock.

4. The only way for the dog to associate the tone with the shock is to get shocked after hearing the tone

5. The dog is now led towards the wire.  It first hears the tone but keeps going towards the wire.

6.  The dog continues and crosses the line and the receiver on its collar receives a shock (unconditioned stimulus) causing the dog to yelp and jump back (unconditioned response)
	7. The dog is led back towards the wire for a second time; the dog hears the tone but this time immediately jumps back- before it even received a shock.  The tone is now called the conditioned stimulus and the jumping back in response to the tone is called the conditioned response.  This demonstrates that learning has taken place- the dog learned that the tone implies that a shock is going to come

*The dog has been classically conditioned to associate a tone, former neutral stimulus, with a shock, a natural unconditional stimulus*

Recap:

NS- tone

UCS- shock

UCR- jumping back

CS- tone

CR- jumping back



	
	Processes of Classical Conditioning

	
	
	Acquisition- associating a neutral stimulus with an unconditioned stimulus, resulting in the neutral stimulus, eventually causing a learned response
	Timing- the CS must be presented BEFORE the UCS
	Associating the bell (neutral stimulus) with food (unconditioned stimulus) The dog is acquiring, or learning an association between the bell and the food.

	
	
	
	
	If you were to give a dog food and then ring a bell the dog would not associate the treat with the bell.  Why?  Because the dog already got what it wanted- food.  It does not care about a bell.  

	
	
	Extinction- extinguishing the learned response (CR) by not giving the UCS after the CS
	The dog has learned that every time he or she hears the bell (CS) to expect food- UCS.  The bell predicts the food, which is why the dog is salivating- it expects food.   If you stop giving the food (UCS), which the dog expects, he or she will eventually not respond to the bell because it is no longer getting the food (UCS).  Therefore, the salivation (CR) to the bell (CS), which was learned, will stop, or be extinguished, because food no longer follows the bell.

	
	
	Spontaneous recovery- after extinction takes place over a period of time, the CR may reappear when the CS is presented
	When the CR becomes extinguished as a result of not giving the UCS, the dog may still salivate once in a while when the bell- CS presented.  For example, the dog may hear a bell and spontaneously start to salivate.  Spontaneous recovery demonstrates that extinction suppresses the memory of the association between the CS and UCS- it does not eliminate the association.  If the UCS (food) did once again follow the CS (bell) the dog would learn the association very quickly which is called reconditioning.  

	
	
	Stimulus generalization- when similar stimuli that resemble the original 

CS also cause the established CR
	If you teach a dog to associate a bell (CS) with food (UCS), and then decide to ring another type of bell and the dog still salivates (CR) to the other bell then this is referred to as stimulus generalization.  “Generally speaking, the original CS sounds similar to another stimulus” 

The CR must occur in order to show stimulus generalization 

	
	
	Stimulus discrimination- when other stimuli do not resemble the original CS and therefore do not cause the CR
	If you ring another type of bell and the dog does not salivate (CR) to this bell then the dog can discriminate between the original CS- bell and the other bell because they are too different, resulting in the CR not occurring.



	
	Invisible Fence Example- Using Classical Conditioning Processing Terminology

	
	Acquisition and Timing
	The dog is going to be taught to associate a tone with a shock- the tone has to be presented before the shock

	
	Extinction
	If the dog owner becomes dissatisfied with the invisible fence then the only way to extinguish this association between the tone and the shock is to have the dog hear the tone and NOT receive the shock- the UCS

	
	Spontaneous recovery
	After extinction takes place, the dog may still jump back once in a while when it hears a tone.  This proves that dog has not forgotten the association between the tone and the shock

	
	Stimulus generalization
	If one day you are walking your dog and the dog hears a tone, and suddenly jumps you may wonder why the dog jumped.  This response occurred because the tone that is in your backyard sounds similar to the tone that the dog just heard on its walk.  The CR appeared, demonstrating stimulus generalization.

	
	Stimulus discrimination
	You and your dog are out on another walk and the dog hears a tone and this time he does not jump back.  You wonder why this time your dog did not jump.  The dog did not jump because this tone was too different from the tone in your backyard.  The CR DID NOT appear, so it is referred to as stimulus discrimination 

	
	Classical Conditioning and Emotions- “Little Albert”
	John B. Watson & Rosalie Rayner were able to classically condition “Little Albert” (the subject) to fear an object that did not originally scare him by associating it with a naturally fearful stimulus.
	UCS- loud noise naturally causes UCR fear (naturally)

	
	
	
	Neutral stimulus- white rat- (does not cause fear)

	
	
	
	Acquisition and Timing: presenting the white rat (NS) before the loud noise (UCS) repeatedly

	
	
	
	Result:  the white rat (now called the CS) because it causes Little Albert to become scared (CR) when he sees the white rat by itself as he expects a loud noise (UCS) 

	
	
	
	Little Albert also became scared of any stimuli that resembled the white rat, like a white bunny, which is referred to as stimulus generalization

	
	Classical Conditioning and Biological Preparedness
	John Garcia and Robert Kolling were able to show that not every stimuli could be classically conditioned
	When you get sick, using common sense and previous experiences you would probably be able to identify what caused you to become sick.  For example, if you ate a taco that contained bacteria, and become sick you would know that it was the taco and not a plastic fork that make you sick. You may not eat another taco for a while, but you would still be able to use a plastic fork because you know that the fork did not make you sick.


	Garcia and Koelling were able to show that certain stimuli can only be conditioned because we are biologically prepared  to associate certain stimuli, but not all stimuli with certain responses- you don’t associate a plastic fork with getting sick. You can become conditioned to fear a snake, but probably not a flower.  

	
	
	UCS- alcohol naturally causes UCR- vomiting
	
	

	
	
	Neutral stimulus- Red pop
	
	

	
	
	Acquisition- presenting red pop (NS) and alcohol (UCS) together repeatedly 
	
	

	
	
	Result: the red pop (now called the CS) because it causes a person to vomit(CR)
	
	

	              Operant Conditioning
	Operant Conditioning is a type of learning in which the frequency (being repeated) of a behavior increases or decreases depending on the consequence that follows the behavior (influenced by Edward Thorndike’s Law of effect)
	Edward Thrordike’s- Law of effect- behaviors which are rewarded will be more likely to be repeated/ behavior that are punished will less likely to be repeated
	Operant behavior is based on the consequence which follows the behavior.  (How you operate depends on what you get or don’t get) A student who receives extra credit after raising his or her hand will more likely raise his or her hand again because of the reward that followed- this is a voluntary behavior based on the consequence that follows the action- as stated in the Law of Effect
	Remember- classical conditioning is called respondent behavior because the behavior occurs as an automatic response, or involuntary (UCR) to a stimulus, like food (UCS) Operant conditioning is voluntary because the behavior being repeated is based on what follows/ dogs do not make a choice to salivate- it automatically occurs

	
	
	Operant Chamber- Skinner box- Skinner devised a chamber for pigeons that contained a bar and when the pigeons pressed this bar a food pellet was delivered.  This resulted in pigeons continuously pecking the bar to get the food proving the law of effect- behaviors, like pecking a bar, are repeated when a reward follows- like food
	Reinforcement- the presentation of a stimulus or event (reinforcer) that follows a behavior or response, which increases the chances of the behavior, or response being repeated.  
	Teachers often use extra credit to guide, or shape students’ behavior towards a more desired behavior- like raising their hand to ask a question.  In other words, they use extra credit to shape students behavior.  

	
	
	
	Shaping- is an operant conditioning technique, which uses reinforcers, like rewards to guide desired behavior 
	

	
	Methods of Reinforcement

	
	
	Positive reinforcement- increasing the likelihood of a behavior by following the behavior with a desired or favorable stimulus or event- the “addition”(+) of a favorable stimulus following a behavior increases that behavior occurring again
	A teacher wants to increase the amount of students raising their hand in class.  He decides to use positive reinforcement by giving extra credit (favorable stimulus) after each time a student raises their hand (the desired behavior).  This results in students raising their hands more often in class (increasing behavior)

	
	
	Negative reinforcement- increasing the likelihood of a behavior by following the behavior by removing an undesirable stimulus or event- the “subtraction” (-) of an undesirable stimulus following a behavior increases the chances of that behavior being repeated again
	A teacher wants to increase the amount of students raising their hand in class.  He decides to use negative reinforcement by telling his students that if they raise their hands more in class (desired behavior) then they do not have to take a quiz on Friday (removing undesirable stimulus after desired behavior is shown).  This results in students raising their hands more often in class (increasing behavior)

	
	Types of Reinforcers

	
	
	Primary reinforcer- an innate stimulus that satisfies a biological need like food or water
	A coach promises his or her team that after a win they could get ice cream (primary reinforcer) (positive reinforcement- coach promising ice cream (primary reinforcer) after desired behavior (playing well) increases the chances of kids playing well

	
	
	Conditioned (secondary) reinforcer is learned  reinforcer that gains value through its association with a primary reinforcer
	A boss who gives incentives, like bonuses for good work, is using conditioned (secondary) reinforcers- people learned incentives are good to increase good work behavior (positive reinforcement)

	
	Schedules of reinforcement

	
	
	Continuous reinforcement- schedule of reinforcement where the reinforcer is given after every desired response
	Continuous reinforcement teaches desired behavior quickly.  If a student notices that every time someone raises their hand they get extra credit then he or she will quickly raise his or her hand, but as quick as behavior is learned is as quick as it will be extinguished, or stopped.  If students expect reinforcement each time they raise their hand then when they are not given the extra credit students will stop because they are used to getting it every time.

	
	
	Partial reinforcement- a schedule of reinforcement where the reinforcer is only given after a certain, not every desired response
	Partial reinforcement is a good schedule to prevent extinguished, or stopped, desired behavior.  If a teacher only reinforces, or offers extra credit once in a while for raising their hand, then students are left guessing which time the teacher will give extra credit.  This results in students continuously raising their hands because they are thinking or hoping that this would be the time they get reinforced.  This is called the partial reinforcement effect.

	
	Types of partial reinforcement schedules
	Fixed-interval schedule- reinforcer is delivered after a specific (fixed) time (interval) period
	A teacher gives a quiz every Friday (fixed- every Friday/ interval-time schedule based on time- days) The quiz every Friday increases the desired behavior of studying.

	
	
	Variable-interval schedule- reinforcer is delivered after a varying (unpredictable) time (interval) period
	A teacher frequently gives pop quizzes (variable- never knows- it varies when quiz is coming/interval-time schedule based on days).  Threat of a pop quiz increases the desired behavior of studying

	
	
	Fixed- ratio schedule- reinforcer is delivered after a specific (fixed) number, or amount (ratio). 
	A person gets their 5th cup of coffee free after previously buying 4 cups (fixed- always 5th cup/ ratio- number of cups) The promise of a 5th cup free increases desired behavior of buying cups of coffee.

	
	
	Variable-ratio schedule- reinforcer is delivered after a varying (unpredictable- varies) number, or amount (ratio)
	Casino slots will pay off after an undetermined (variable) number of pulls- (ratio).  Possibility of winning money increases the number of times people pull the lever.

	
	Punishment is the presentation of a negative, or aversive stimulus, or the removal of a pleasant stimulus that follows an undesired behavior resulting in decreasing or lowering that behavior.  
	Punishment is meant to decrease an undesirable behavior, where reinforcement increases desired behavior.


	Positive punishment- an undesirable action or response is presented (added) following a behavior resulting in decreasing the behavior
	A teacher uses positive punishment by giving (adding) detentions students who were excessively talking and would not do their work.

The teacher hopes to decrease the amount of talking in class by adding detentions. 

	
	The problem with punishment is that punishment just suppresses, does not stop the behavior- the son does not swear at home, but still swears when he leaves home
	*Remember negative reinforcement removes an undesirable stimulus after a desired behavior is performed, BUT it is being removed to increase a desired behavior*
	Negative punishment- a desirable action, or event is removed (subtracted) following an undesirable behavior resulting in decreasing the behavior
	A teacher uses negative punishment by taking away (subtracts) recess from the day because the students were talking and would not do their work.

The teacher hopes to decrease the amount of talking in class by subtracting away recess

	           Cognition and Learning
	Edward Tolman and Cognitive Learning
	Latent learning- Tolman believed that learning is always occurring but will not actually be shown until reinforcement is given
	A football team learns plays all week at practice, but not until the game on Friday night will the players actually demonstrate that they know the plays.  This occurs because at the game reinforcement is given- example crowd cheers

	
	
	Cognitive map is an example of latent learning- an organism forms a mental map of a location after constantly being exposed to the location
	Students form a cognitive map of their school and can mentally picture the inside of their school from repeatedly walking the hallways and also being reinforced for getting to their classes.   

	
	Overjustification effect- offering reinforcement after a task is already being performed, or intrinsically likes to be performed could result in the task no longer being performed for the established personal reasons, but now rather solely for the reinforcement- extrinsic reasons
	The overjustification effect sometimes applies to professional athletes.  A person who starts out playing football because he loves to play (intrinsic (personal) motivation) then starts to get paid to play (extrinsic motivation) may in the future result in the player only wanting to play if there is money- has lost the intrinsic motivation to play because it was overjustified by money

	
	Instinctive drift- animals have a tendency to drift back to their original behaviors even after being reinforced
	No matter how much reinforcement is given, animals can only be reinforced to perform natural behaviors.  You cannot teach a dog to jump on one paw no matter how many treats you give that dog

	
	Discrimination (discriminative stimuli)- certain stimuli determine which type of response is going to occur
	A son knows that a certain facial expression (certain stimuli) that his mother shows will determine if she is going to let him go out and play.

	
	Extinction- a response stops being displayed when the reinforcer does not follow the action
	A son stops crying because the father stops giving the boy attention.  The father ignores, or does not give the desired reinforcer (attention) after the response (crying) so the response stops

	
	Immediate vs. Delayed Reinforcement- Immediate reinforcement has more of an effect on behaviors being repeated than delayed reinforcement
	If you got paid $20 after you mowed the lawn your behavior of mowing the lawn again would be reinforced quicker than the delay of getting paid $20 at the end of the month

	           Observational Learning

                (Albert Bandura)
	Observational learning, or vicarious learning, is a type of learning, which takes place through watching the actions and consequences of others, called models.   If you were driving and witnessed someone getting a speeding ticket, you would slow down.  You learned to slow down by observing someone get a ticket.

	
	
	You are more likely to model or imitate people who are rewarded when they do something, people you look up to, have a similar background to, or you lack the confidence in your own ability

	
	Albert Bandura- “The Bobo Doll experiment”

	
	
	Children observed films of two groups of adults playing with a bobo doll, a doll that when you push down rolls back up 

	
	
	One group watched adults receive candy, praise, and drinks every time they knocked the bobo doll down 
	Another group of children watched adults get punished each time they knocked their bobo down

	
	Results: children who watched the adults get praised and presented candy for knocking their bobo doll down were more likely when they got the chance to play with their bobo doll to model the same behavior in hopes of also getting rewarded.

Children who watched adults get punished for knocking their bobo’s down did not knock their bobos down because they did not want to get punished.

	
	Effects of the experiment: The results of this experiment led to opinions that adults should monitor what children watch because children who observe certain behaviors, especially how the behavior is rewarded or punished, could lead to children performing the same types of behaviors- good or bad.
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