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Learning 

Classical Conditioning 

Learning 

  Any relatively permanent change in the 
behavior, thoughts, and feelings of an 
organism 

  Learning differs from reflex 
  Our minds naturally connect events 

appearing in a sequence 

Associations 

  Simple animals can learn simple associations 
  More complex animals can learn more complex 

associations 
  Both animals learn something important for their 

survival 
  Learn to associate the past with the  immediate future 
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Types of Learning 

 Simple animals- simple associations 
 Classical (Pavlovian) conditioning 

 Learning an association between two 
stimuli 

Types of Learning 

 Complex learning 
 Operant conditioning 
 Learning a response and its 

consequences 

History 

  Ivan Pavlov 
  Studying role of 

saliva in the digestive 
process 

  Won 1904 Nobel 
Prize for Physiology 
& Medicine 
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  Experimental subjects were dogs 
  Restrained by harness 
  Saliva collected in surgically 

implanted tube 
  Present meat powder and collect 

saliva produced 

  Noticed that dog would salivate at food cues 
  Pavlov realized this reflected a 

simple but important form of learning 

  Unconditioned stimulus (UCS) 
  Evokes an unconditioned response without previous 

conditioning 
  Unconditioned Response (UCR) 

  Unlearned reaction to an unconditioned stimulus that 
occurs without previous conditioning 
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  Conditioned Stimulus (CS) 
  Previously neutral stimulus  
  Acquires the capacity to evoke a conditioned 

response 
  Conditioned Response (CR) 

  Learned reaction to a conditioned stimulus  
  Occurs because of previous conditioning 

Trial 

  Presentation of any stimulus or pair of 
stimuli 

  Variable of interest 
  The number of trials required to establish an 

association 

Common Conditioning 
Procedures 

Conditioning  
Procedure 

Organisms Use 

Salivary Reflex Dog Infrequent 

Eyeblink Reflex Rabbit, Human Frequent 

Skin Conductance 
Response (SCR) 

Human Frequent 

Conditioned Emotional 
Response 

Rat Frequent 

Aversive Conditioning Human, Rat Frequent 
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Temporal Contiguity 

  The interval between the CS and the UCS 
  Important aspect of conditioning 
  Defines degree of association of the stimuli 

  Best development of CR 
  Very short interval between CS and UCS 

  1/2 second 

Contingency 

  The ability of one stimulus to predict 
another 

  More predictable = stronger conditioned 
response 

Conditioning and Contingency 

  Optimal conditioning  
  Strong relationship between CS and UCS 

  Appear to a relationship that would lead a scientist 
to conclude the CS causes the UCS 



2/2/11 

6 

Basic Processes 

  Classical conditioning occurs in many 
types of animals 
  Very basic form of learning 

  Similar processes operate across species 
  Results can generalize to human learning 

  Limits to generalization 

Basic Processes: Acquisition 

  The formation of a newly acquired 
conditioned response 

  An association between two events/stimuli  
  Novel, unusual, or especially intense stimuli 

  Have greater potential to become a CS 
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Basic Processes: Extinction 

  Gradual weakening and disappearance of 
a CR 

  Continued presentation of CS without UCS 
  Depends on strength of association 

  Strongly associated responses extinguish 
slowly 

Basic Processes: Spontaneous 
Recovery 

  Reappearance of an extinguished response 
after a period of non-exposure to the CS 

  Renewal effect 
  Reinstating learning context 
  Suppressed responses 
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Basic Processes: Higher Order 
Conditioning 

  CS can develop reinforcing properties  
  Becomes a secondary reinforcer 
  Can be used in place of UCS to develop 

another CS 
  Secondary reinforcer can be used to 

condition a third CS 
  Second order conditioning 

Higher Order Conditioning 

Bell Food Salivate 

Buzzer Bell Salivate 

Bell Salivate 

Buzzer Salivate 

CS 

UCS UCR 

CR 
First Order Conditioning 

Second Order Conditioning 

CS CR 

CS2 CR 
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Higher Order Conditioning 
  Magnitude of CS 

  Decreases with each order of conditioning 
  Extinction 

  Faster for higher order conditioned responses 
  Is a complex form of learning 

Basic Processes: Stimulus 
Generalization  

  Occurs when an organism has learned a 
response to a CS 
  Reacts in same fashion to a similar stimulus 

  Can sometimes cause incapacitating 
phobias 

Positive Responses 

  Classical conditioning responsible for 
many positive associations 
  Frequently specific to our own experiences 
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Advertising and Classical 
Conditioning 

  Pair images with products 
  Image = UCS 
  Response to image = UCR 
  Product = CS 
  Response to product = CR 

Positive Responses: Fetishes 

  Fetishist 
  Person who is sexually aroused by a non-

sexual object 
  Fetish object 

  Fetish object associated with sexual arousal 
  Association formed when young 
  Becomes a CS that can produce sexual 

arousal (CR) by itself 

Negative Responses 

  Anxiety 
  Many anxieties can be traced back to a 

classical conditioning experience 
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Negative Responses: Phobias 

  Phobia: An irrational fear 
  Focuses anxiety on a specific object, activity 

or situation 
  Counterconditioning frequently used to 

cure 
  Weakening CR 

  Associating fear-provoking stimulus with a new 
response incompatible with fear 

  Mary Cover Jones (1924) 

Negative Responses: Neuroses 

  Unusual discrimination-learning procedure 
  Distinguish between two similar stimuli 

  Circle = food; Ellipse = no food 
  Changed stimuli to resemble each other more 

and more 
  Experimental neurosis developed 

  Clear choice becomes less clear 
  Leads to conflict in learners 

Facilitated Learning 

  Basic belief of Behaviorism 
  The basic laws of learning are similar in all 

animals 
  Any natural response can be conditioned 

to any neutral stimulus 
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George Kimble (1956) 

“Just about any activity of which the organism is 
capable can be conditioned and….these 
responses can be conditioned to any stimulus 
that the organism can perceive” 

  25 years later 
  Humbly acknowledged that about “half a thousand” 

scientific studies had proven him wrong 
  Animal’s capacity for conditioning constrained by 

its biology 

John Garcia 

  Identified biological contribution to conditioning 
  Son of California farm workers 
  Entered junior college in late twenties 
  Earned Ph.D. in late forties 
  Was awarded APA’s Distinguished Scientific 

Contribution award  
  “Highly original, pioneering research in conditioning 

and learning” 

Rats and Sparkle Water 

  Examined the effects of radiation poisoning 
on lab animals 

  Rats developed aversion to water from plastic 
bottles in radiation chamber 
  No aversion to other stimuli associated with 

chamber 
  Did rats link the plastic-tasting water (CS) to 

the sickness (UCR) induced by the radiation 
chamber (UCS)? 
  Why no conditioned response to other stimuli? 
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Testing Hypothesis 

Sweetened Water 

Sweetened Water 

Sparkle Water 

Sparkle Water 

Radiation 

Radiation 

Shock 

Shock 

Avoided Water 

No change in 
Behavior 

No change in 
Behavior 

Avoided Water 

Conclusions 

  Biological predispositions to learn survival-
relevant associations 

  Rats 
  Association between food eaten and 

subsequent nausea 
  Pigeons  

  Hunt by sight 
  Develop aversions to the sight of tainted food 

Taste Aversions 

  Humans appear to have a biologically 
predisposition to form taste aversions 
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Phobias 

  Fear dangers faced by 
our ancestors 
  Focus of most phobias 

  Objects that present 
occasional dangers  

  Snakes, spiders, heights, 
closed spaces 

  Easy to condition 
  Difficult to extinguish 

Modern Fears 

  May have 
evolutionary 
explanation 
  Fear of flying 

  Confinement, 
heights 

  Some phobias 
difficult to form 
  WW2 and air raids 

  Few lasting 
phobias 
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Applications: Addiction 

  Appear to involve classical conditioning 
  Conditions associated with intoxication 

(UCS) are pleasant (UCR) for addict 
  Conditions surrounding intoxication 

become CS 
  People learn to associate intoxication related 

stimuli with pleasant feelings 

Context and Heroin Overdose 

  Context acts as CS 
  Produces anticipatory 

CR 
  Body attempts to 

maintain homeostasis 
  Lessens drug effect 

  Tolerance 

Conditioned Tolerance (Siegal) 
  Condition 1 & Condition 2 

  Daily injections of heroin 
  Amount increased over time 

  Tolerance developed 

  Condition 3 
  Saline injections 

  Testing with heroin injections 
  Condition 1 - same context 
  Condition 2 - different context 
  Condition 3 - same context 
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Conditioned Tolerance: Results 

  Condition 1 
  All survived 

  “Normal” dose in familiar context 

  Condition 2 
  Less than 50% survived 

  “Normal” dose in unfamiliar 
context 

  Condition 3 
  All died 

  No tolerance developed for 
heroin 

Counterconditioning Addictions 

  Replace positive with negative associations 
between CS and UCS 
  Induce nausea (antabuse) 

  Remove pleasant effects of drug (naltrexone) 
  Remove association between CS and UCS 
  Causes extinction 

Counterconditioning Phobias 

  Systematic desensitization 
  Counterconditioning techniques 

  Replace negative with positive associations 
  Break association between CS and UCS 
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Systematic Desensitization 

  Construct hierarchy of 
anxiety provoking situations 
  Mild anxiety-producing to 

panic-producing 
  Taught relaxation techniques 

  Progressive relaxation  
  Imagination 

  Used initially to overcome 
anxiety 

  Replaced with real-life 
situations 

                                                         

Flooding 

  Forces people to confront feared stimuli 
  Extinction 

  Break association between CS and UCS 
  Fear response eventually fades 

  Realize no real danger exists 


