Chapter 6:  Learning

Phobia: irrational fears of specific objects or situations 
· Often a result of another learning process termed classical conditioning 
Learning: refers to a relatively durable change in behavior or knowledge that is due to experience
Conditioning: involves learning associations between events that occur in an organism’s environment 

Classical Conditioning 

Classical Conditioning: learning that occurs when a brand new stimulus (neutral) comes to elicit a response that it is not naturally associated with (conditioned stimulus)  
· Ivan Pavlov & PAVLOVIAN conditioning 
· “Conditioning” comes from determination to discover the “conditions” that produce this kind of learning

Pavlov’s Demonstration: Psychic Reflexes
· Psychic reflexes: i.e., dogs salivating before meat was shown 
· Neutral stimulus: before conditioning doesn’t naturally elicit response of interest  

Terminology and Procedures
· Unconditioned Stimulus (UCS): a stimulus that evokes an unconditioned response without previous conditioning.
· Unconditioned Response (UCR): an unlearned reaction to an unconditioned stimulus that occurs without previous conditioning 
· Conditioned Stimulus (CS): a previously neutral stimulus that has, through condition, acquired the capacity to evoke a conditioned response.
· Conditioned Response (CR): a learned reaction to a conditioned stimulus that occurs because of previous conditioning 
· Conditioned responses have traditionally been characterized as reflexes and are said to be elicited (drawn forth)
· A trial in classical conditioning consists of any presentation of a stimulus or pair of stimuli 

Classical Conditioning in Everyday Life 
· Phobias: usually happen because of some sort even that causes a conditional response 
· Positive emotions: song that elicits a positive emotion, advertising with attractive objects or people 
Conditioning and Physiological Responses
· Classical conditioning can lead to immunosuppression 
· Allergic reactions and drug tolerance and sexual arousal 

Conditioning and Drug Effects 
· Drug tolerance: compensatory stimuli (cues associated with routine)
· Homeostasis: internal balance 
· Contextual cues come to elicit compensatory responses that contribute to the development of tolerance for the drug 

Basic Processes in Classical Conditioning 

Acquisition: Forming New Responses 
· Acquisition: refers to the initial stage of learning something 
· Pavlov: acquisition of a conditions response depends on stimulus contiguity 
· Stimulus Contiguity: occurring together in time and space 
· Novel, unusual stimuli are more likely to be CS
Extinction: Weakening Conditioned Responses 
· Extinction: the gradual weakening and disappearance of a conditioned response tendency 
· Extinction occurs when there is consistent presentation of the CS alone
Spontaneous Recovery: Resurrecting Responses
· Spontaneous recovery: the reappearance of an extinguished response after a period of non-exposure to the conditioned stimulus 
· Renewal effect: response will reappear if the subject is returned to its original environment 
· Extinction does not appear to lead to unlearning 
Stimulus Generalization 
· Stimulus generalization: occurs when an organism that has learned a response to a specific stimulus responds in the same way to a new stimuli that are similar to the original stimulus 
· Generalization gradients: Phobia linked to stimuli that are similar to CS 
Stimulus Discrimination
· Stimulus discrimination: occurs when an organism that has learned a response to a specific stimulus does not respond in the same way to new stimuli that are similar to the original stimulus 
· Difficult to learn 
Higher-Order conditioning 
· Higher-order conditioning: a conditioned stimulus functions as if it were an unconditioned stimulus 
· New conditioned responses are built on the foundation of already established conditioned responses 

Operant Conditioning 
· Operant Conditioning: a form of learning in which responses come to be controlled by their consequences  B.F. Skinner 



Thorndike’s Law of Effect
· Instrumental learning: operant conditioning 
· Law of Effect: a response in the presence of a stimulus leads to satisfying effects, the association between the stimulus and the response is strengthened  Experiment with cats trying to get food 

Skinner’s Demonstration: It’s all a matter of consequences
· Reinforcement: occurs when an event following a response increases an organism’s tendency to make that response 
· Response is strengthened because it leads to rewarding consequences 

Terminology and Procedures
· Operant chamber: “Skinner Box”, a small enclosure in which an animal can make a specific response that is recorded while the consequences of the response are systematically controlled 
· Operant response are said to be emitted (send forth) rate than elicited
· Reinforcement contingencies: the circumstances or rules that determine whether responses lead to the presentation of reinforcers
· Cumulative recorder: creates a graphic record of responding and reinforcement in a Skinner box as a function of time. 

Basic Processes in Operant Conditioning 
Acquisition and Shaping
· Shaping: consist of the reinforcement of close and close approximations of a desired response 
· Puppy ringing bell 
Extinction
· Resistance to extinction: occurs when an organism continues to make a response after delivery of the reinforcer has been terminated 
· Factors: schedule of reinforcement used during acquisition
Stimulus Control: Generalization and Discrimination
· Response/outcome associations 
· Discriminative stimuli: cues that influence operant behavior by indicating the probable consequences (reinforcement or nonreinforcement) of a response 

Reinforcement: Consequences that strengthen responses
· Primary reinforcers: events that are inherently reinforcing because they satisfy biological needs 
· Food, water, warmth, sex
· Secondary reinforcers: events that acquire reinforcing qualities by being associated with primary reinforcers 
· Vary among species because they depend on learning 



Positive Reinforcement versus Negative Reinforcement 
· Positive reinforcement: occurs when a response is strengthened because it is followed by the presentation of a rewarding stimulus 
· Negative reinforcement: occurs when a response is strengthened because it is followed by the removal of an aversive (unpleasant) stimulus. 

Negative Reinforcement and Avoidance Behavior
Escape Learning
· Escape Learning: an organism acquires a response that decreases or ends some aversive stimulation 
· Leaving a party because you were getting bullied
Avoidance Learning
· Avoidance Leaning: an organism acquires a response that prevents some aversive stimulation from occurring 
· Fear response is acquired through classical conditioning and an avoidance response is maintained by operant conditioning 
· Phobias are hard to get rid of because they are avoided and therefore the conditioned stimulus is never exposed so it is hard to become tolerant 

Punishment: Consequences that weaken responses
· Punishment: occurs when an event following a response weakens the tendency to make that response 
· Typically involves the presentation of an aversive stimulus or the removal of a rewarding stimulus 
· Different from negative reinforcement because punishment presents an aversive stimulus, thereby weakening a response 
· Positive punishment: adding a stimulus that weakens a response and makes it less likely to recur 
· Negative punishment: taking away a stimulus that weakens a response and makes it less likely to recur 
Side Effects of Physical Punishment
· Most effective and least harmful:
· Apply punishment swiftly
· Use punishment just sever enough to be effective
· Make punishment consistent
· Explain the punishment
· Use non-corporal punishments 

Schedules of Reinforcement
· Schedule of Reinforcement: determines which occurrences of a specific response result in the presentation of a reinforcer
· Continuous reinforcement: occurs when every instance of a designated response is reinforced 
· Intermittent reinforcement: occurs when a designated response is reinforced only some of the time  works better against extinction
· Fixed-ratio: the reinforcer is given after a fixed number of nonreinforced responses
· Variable-ratio: reinforcer is given after a variable number of nonreinforced responses 
· Fixed-interval: the reinforcer is given for the first response that occurs after a fixed time interval has elapsed 
· Variable-interval: the reinforcer is given for the first response after a variable time interval has elapsed 

Changing Directions in the Study of Conditioning 

Recognizing biological Constraints on Conditioning
Instinctive Drift: The Case of the Miserly Raccoons
· Instinctive Drift: occurs when an animal’s innate response tendencies interfere with conditioning processes 
· Raccoons wouldn’t give up coins
Conditioned Taste Aversion: The “Sauce Béarnaise Syndrome”
· Neutral stimulus (the sauce) had been paired with an unconditional stimulus (the flu), which caused an unconditional response (the nausea) 
· Taste-nausea associations were almost impossible to prevent 
· Natural selection  eating something poisonous teaches you to not eat it again 
Preparedness and Phobias
· Preparedness: involves a species-specific predisposition to be conditioned in certain ways and not others 
Arbitrary Versus Ecological Conditioned Stimuli
· Conditioned stimuli have natural relationships to the unconditioned stimuli that they predict 
· Learning is likely to proceed more quickly and easily when there is evolutionary history rather than when arbitrary stimuli are used 
Evolutionary Perspectives on Learning
· Basic mechanisms of learning are similar across species but that these mechanisms have sometimes been modified in the course of evolution as species have adapted to the specialized demands of their environments 

Recognizing Cognitive Processes in Conditioning
Signal Reactions
· Environmental stimuli serve as signals and that some stimuli are better, or more dependable, signals than others 
· A “good” signal is one that allows accurate prediction of the UCS 
· Rescorla’s work shows that the predictive value of a CS is an influential factor governing classical conditioning 
Response-Outcome Relations and Reinforcements 
· Reinforcement is not automatic when favorable consequences follow a response 
· Reason out the relationships between responses and the outcomes 
· Try to figure out what leads to what 

Observational Learning 
Observational Learning: occurs when an organism’s responding is influenced by the observation of others, who are called models 
· Albert Bandura 
· Involves being conditioned indirectly by virtue of observing another’s conditioning 

Basic Processes
· Attention: to learn through observation 
· Retention: you may not have occasion to use an observed response for weeks, months, or even years
· Reproduction: enacting a modeled response depends on your ability to reproduce the response by converting your stored mental image into overt behavior 
· Motivation: you are unlikely to reproduce an observed response unless you are motivates to do so 

Acquisition versus Performance
· Learned responses that people have may or may not be performed, depending on the situation 
· People emit those responses that they think are likely to be reinforced 
· Bandura maintains that reinforcement influences performance rather than learning per se 

Observational Learning and the Media Violence Controversy
· Bobo doll experiment led to aggressive nature in children 
· Steady diet of media violence does foster increased aggression 

Observational Learning and the Brain: Mirror Neurons
· Mirror Neurons: neurons that are activated by performing an action or by seeing another monkey or person perform the same action 

2 Key Themes: 
· Nature and nurture interactively govern behavior
· Psychology in its sociohistorical context, you can see how progress in psychology spills over to affect trends and values in society at large 

Chapter 7: Human Memory

Encoding (getting information in): involves forming a memory code
Storage (maintaining it): involves maintaining encoded information in memory over time 
Retrieval (getting it out): involves recovering information from memory stores 

Encoding: Getting Information into Memory

The Role of Attention
Attention: involves focusing awareness on a narrowed range of stimuli or events 
· ‘Screen’ that filters out most potential stimuli while allowing a select few to pass though into conscious awareness 
· Cocktail party phenomenon suggests that attention involves late selection, based on the meaning input 
· Multi-tasking is just switching your attention from one task to the next 
· Effortful processing: picking up information b/c you are you are intentionally attempting to do so

Levels of Processing
· Different rates of forgetting occur b/c some methods of encoding create more durable memory codes than others 
· Incoming information can be processed at different levels 
· Structural: shallow, physical structures
· Phonemic: intermediate, naming or saying
· Semantic: deep, meaning of input 
· Levels-of-processing Theory: proposes that deeper levels of processing result in longer lasting memory codes (Craik and Lockhart)

Enriching Encoding 

Elaboration 
· Elaboration: linking a stimulus to other information at the time of encoding 
· Thinking of examples that illustrate an idea 
Visual Imagery
· Visual Imagery: creation of visual images to represent words to be remembered
· Easier for concrete objects
· Dual-coding Theory: holds that memory is enhanced by forming semantic and visual codes, since either can lead to recall 
Self-Referent Encoding
· Self-referent encoding: making information personally meaningful 

Storage: Maintaining Information in Memory 
· Aristotle: memory = block of wax  stamp an image into the wax
· Atkinson & Shiffrin: information storage like computers 
· Information-processing theories: subdivide memory into 3 different stores  sensory, short-term, long-term 




Sensory Memory
· Sensory memory: preserves information in its original sensory form for a brief time, usually only a fraction of a second (light circles)
· Auditory/visual memory trace decays in about ¼ of a second Sperling
Short-Term Memory 
· STM: a limited-capacity store that can maintain unrehearsed information for up to about 20 seconds 
· Rehearsal: the process of repetitively verbalizing or thinking about the information 
· Maintenance (maintaining) & elaborative (retain)
Durability of Storage
· Without rehearsing, information in STM is lost in less than 20 seconds 
Capacity of Storage
· STM is limited in capacity  magical #7 plus or minus 2 (Miller)
· Chunking: grouping familiar stimuli for storage as a single unit 
Short-Term Memory as “Working Memory”
· STM not limited to phonemic encoding 
· Decay not the only process responsible for the loss of information from STM
· Baddeley  4 components of working memory
· Phonological rehearsal loop: all of STM in earlier models
· Visuospatial sketchpad: allows people to hold and manipulate visuals
· Executive control system: control deployment of attention 
· Episodic buffer: temporary, limited capacity store that allows the various components of working memory to integrate information and that serves as an interface b/w working memory and long-term memory 

Long-Term Memory 
· LTM: an unlimited capacity store that can hold information over lengthy periods of time 
· Wilder Penfield
· Electrical stimulation of the brain during surgery to trigger long-lost memories 
· Stimulation of temporal lobe elicited vivid descriptions of events long past 
· Flashbulb memories: are unusually vivid and detailed recollections of momentous events 

Are STM and LTM Really Separate?
· STM seen as a tiny and constantly changing portion of LTM that happens to be in a heightened state of activation
· Phonemic vs. Semantic coding & decay vs. interference based forgetting 


How is Knowledge Represented and Organized in Memory?
Clustering and Conceptual Hierarchies
· Clustering: the tendency to remember similar or related items in groups 
· Conceptual hierarchy: a multilevel classification system based on common properties among items 
Schemas
· Schemas: an organized cluster of knowledge about a particular object or event abstracted from previous experience with the object or event 
· People are more likely to remember things that are consistent with their schemas than things that are not 
Semantic Networks
· Semantic network: consists of nodes representing concepts, joined together by pathways that link related concepts 
· Shorter pathways imply stronger associations 
· Spreading activation: think about one word and we naturally go to related words 
Connectionist Networks and Parallel Distributed Processing Models
· Connectionist models: assume that cognitive processes depend on patterns of activation in highly interconnected computational networks that resemble neural networks 
· PDP models assert that specific memories correspond to particular patterns of activation in these networks 
· Information lies in the strength of the connections between the nodes 
· Specific memories correspond to particular patterns of activation in connectionist networks 

Retrieval: Getting Information Out of Memory

Using Cues to Aid Retrieval
· Tip-of-the-tongue phenomenon: temporary inability to remember something you know, accompanied by a feeling that its just out of reach 
· Retrieval cues: stimuli that help gain access to memories 
Reinstating the Context of an Event
· Encoding specificity principle: suggested that your memory for information would be better when the conditions during encoding and retrieval were similar 
· Context cues
· State and mood-dependent retrieval of memory
Reconstructing Memories and the Misinformation Effect
· Theory proposes that part of what people recall about an event is the details of that particular event and part is a reconstruction of the event based on their schemas 
· Misinformation Effect: occurs when participants’ recall of an event they witnessed is altered by introducing misleading post-event information 


Source Monitoring and Reality Monitoring 
· Source monitoring: the process of making attributions about the origins of memories 
· Source monitoring error: occurs when a memory derived from one source is misattributed to another source 
· Cryptomnesia: inadvertent plagiarism that occurs when people come up with an idea that they think is original, when they were actually exposed to it earlier 
· Reality monitoring: the process of deciding whether memories are based on external sources (one’s perception of actual events) or internal sources (one’s thoughts and imaginations) 

Forgetting: When Memory Lapses
· Forgetting may be adaptive in the long run in order to not cause clutter 

How Quickly We Forget: Ebbinghau’s Forgetting Curve
· Forgetting curve: graphs retention and forgetting over time 
· Forgetting curves show a precipitous drop in retention during the first few hours after the memorizing 
· Concluded most forgetting occurs very rapidly after learning something 
Measures of Forgetting 
· Retention: the proportion of material retained (remembered)
· Recall: measure of retention that requires subjects to reproduce information on their own without any cues
· Recognition: measure of retention that requires subjects to select preciously learned information from an array of options 
· Relearning: measure of retention that requires a subject to memorize information a second time to determine how much time or how many practice trials are saved by having learned it before 
Why We Forget
Ineffective Encoding
· Pseudo-forgetting: you cant forget something that you never learned in the first place 
Decay
· Decay Theory: proposes that forgetting occurs because memory traces fade with time 
· Causes STM loss and sensory memory loss but not LTM 
· Negative impact of competing information on retention is called interference 
Interference
· Interference theory: proposes that people forget information because of competition from other material 
· Happens more with similar material 
· Retroactive interference: occurs when new information impairs the retention of previously learned information
· Proactive interference: occurs when previously learned information interferes wit h the retention of new information 
Retrieval Failure
· Encoding specificity principle: states that the value of a retrieval cue depends on how well it corresponds to the memory code 
· Transfer appropriate processing: occurs when the initial processing of information is similar to the type of processing required by the subsequent measure of retention 
· Retrieval failures are more likely when there is a poor fit between the processing done during encoding and the processing invoked by the measure of retention 
Motivated Forgetting
· Repression: keeping distressing thoughts and feeling buried in the unconscious 
· Forgetting because it is not a pleasant memory 
The Repressed Memories Controversy 
· Controversy with recovered memories of abuse 
Support for Recovered Memories
· Evidence that it is common for people to bury traumatic incidents in their unconscious 
· Amnesia can occur for the abuse 
· Attribute the recent upsurge in recovered memories to therapists’ and clients’ increased sensitivity to an issue that people used to be reluctant to discuss 
Skepticism Regarding Recovered Memories 
· Self-assessments of personal memory are often distorted 
· Blame therapists who have convinced the patient that they were abused 
· Not difficult to create false memories 
· Hypnosis tends to increase memory distortions while paradoxically making people feel more confident about their recollections 
Conclusion
· Some cases are authentic and some cases are products of suggestion due to therapists 

In Search of the Memory Trace: The physiology of Memory

The Biochemistry of Memory
· Memory formation results in alterations in synaptic transmission at specific sites 
· Specific memories depend on biochemical changes that occur at specific synapses 
· McGaugh theorizes that hormones influence memory storage by modulating activity in the amygdala and a variety of neurotransmitter systems in the brain 


The Neural Circuitry of Memory 
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