Chapter 9: Memory
The Phenomenon of Memory
· Memory is any indication that learning has persisted over time. It is our ability to store and retrived information
· Memory capacity is most apparent in our recall of unique and highly emotional moments in your past
· Flashbulb memories are clear memories of an emotionally significant moment or event
Information Processing
· Encoding is the processing of information into the memory system
· Could be by extracting meaning
· Storage is the retention of encoded information over time
· Retrieval is the process of getting information out of memory storage
· Three-stage processing model of memory 
· Fleeting sensory memory
· The immediate, brief recording of sensory information in the memory system
· Short-term memory
· Activated memory that hold a few items briefly before they are forgotten, good at keeping 7 items in mind
· Long-term memory
· The relatively permanent and limitless storehouse of the memory system. Includes knowledge, skills, and experiences
· Working memory is a newer understanding of short-term memory that involves conscious, active processing of incoming stimuli, and of information retrieved from the long-term memory
· Separate subsystems allow us to process images and words simultaneously
· Frontal lobes are responsible for complex thinking
· Parietal and temporal lobes are responsible for auditory and visual information
Encoding: Getting Information In
How We Encode
Automatic Processing
· Unconscious encoding of incidental information, such as space, time, and frequency, and of well-learned information, such as word meanings 


Effortful Processing
· Encoding that requires attention and conscious effort
· Rehearsal is the conscious repetition of information, either to maintain it in consciousness or to encode it for storage 
· Herman Ebbinghaus was a German philosopher = lots of memory studies
· The amount remembered depends on the time spent learning
· Additional rehearsing (overlearning) increases retention
· Next-in-line effect
· When we are next in line, we focus on our own performance and often fail to process the last person`s words
· Information in the hour before sleep is well remembered
· Spacing effect
· The tendency for distributed study or practice to yield better long-term retention than is achieved through massed study or practice
· Those who learn quickly also forget quickly
· Serial position effect
· Our tendency to remember best the first and last items in a list
· Our memory processes information by encoding the memories significant features, not necessarily exactly what happened 
What We Encode
· We process information in three key ways
· Encoding its meaning
· Encoding its image
· Mentally organizing it
· Visual Encoding is the encoding of picture images
· Acoustic encoding is the encoding of sound, especially the sound of words
· Semantic encoding is the encoding of meaning, including the meaning of words
· Retains information the best of the three
· Rephrasing what we read and giving it meaning help us remember it
· Learning meaningful material required one-tenth the effort 
· Self-reference effect says that we remember words that describe ourselves better than words than don’t
Visual Encoding
· Imagery is mental pictures; a powerful aid to effortful processing, especially when combined with semantic encoding
· Rosy retrospection
· People tend to recall event more positively than they evaluated them at the time 
· Mnemonics are memory aids, especially those techniques that use vivid imagery and organizational devices 
Organizing Information for Encoding
· Chunking
· Organizing items into familiar, manageable units; often occurs automatically
· We can more easily recall info when it is chunked and aids our recall of unfamiliar material
· You can increase your recall of digits 
· Hierarchies
· Broad concepts divided into more and more specific categories
· When words are organized into groups, recall was two to three times better 
Storage: Retaining Information
Sensory Memory
· Iconic memory
· A momentary sensory memory of visual stimuli; a photographic or picture-image memory lasting no more than a few tenths of a second 
· Echoic memory
· A momentary sensory memory of auditory stimuli; if attention is elsewhere, sound sand words can still be recalled within three or four seconds
Working / Short-Term Memory
· Without active processing, short-term memories have a limited life
· Short-term memory stores about 7 or so pieces of information 
· Short term recall is slightly better for random digits than for random letters and have enough short term recall for as many words as they can speak in 2 seconds
Long-Term Memory
· Our capacity for storing long-term memories is essentially limitless
Storing Memories in the Brain
· Memories do not reside in a single, specific spot
· We do not store most memories with the exactness of a tape recorder
· Forgetting occurs as new information interferes with our retrieval
Synaptic Changes
· Memories begin as impulses and somehow leave permanent neural traces
· Given increased activity in a particular pathway, neural connections form or strengthen
· Serotonin released at learning
· Increased synaptic efficiency makes for more efficient neural circuits
· Long-term potentiation (Gary Lynch)
· An increase in a synapse’s firing potential after brief, rapid stimulation. Believed to be a neural basis for learning and memory
· CREB protein can switch genes on or off
· Passing an electric current through the brain won’t disrupt old memories, but will wipe very recent ones
Stress Hormones and Memory
· The amygdala boosts activity in the brain’s memory forming areas
· Stronger emotional experiences make for stronger more reliable memories
· Prolonged stress can corrode neural connections and shrink the hippocampus, which is vital for creating memories
· When sudden stress hormones are flowing, older memories may be blocked
Storing Implicit and Explicit Memories
· Amnesia is the loss of memory
· Although incapable of recalling new facts or anything they have done recently, they can still learn tasks and behaviours
· They do all these new tasks without any awareness of having learned them
· Two memory systems operating in tandem
· Implicit memory (procedural)
· Retention independent of conscious recollection 
· Explicit memory (declarative)
· Memories of facts and experiences that one can consciously know and declare
· The Hippocampus
· New explicit memories are laid down here
· When the brain forms a memory, the hippocampus and frontal lobes light up
· Hippocampus also lights up when people recall words
· There are two of them, one behind each ear
· Associate names with faces, spatial mnemonics
· Active during slow wave sleep
· Left hippocampus damage produces trouble in remembering verbal information
· Right hippocampus damage produces trouble recalling visual designs and locations
· Infantile memories are non-existent because the hippocampus is one of the last brain structures to mature
· The Cerebellum
· Implicit memories require fewer connections 
· Plays a key role in forming and storing implicit memories created by classical conditioning



Retrieval: Getting Information Out
· Recall
· A measure of memory in which the person must retrieve information learned earlier, as in fill in the black questions
· Recognition
· A measure of memory in which the person need only identify items previously learned, as on multiple choice questions
· Relearning
· A memory measure that assesses the amount of time saved when learning material for a second time 
· We remember more than we recall
Retrieval Cues
· Each piece of information is interconnected with others 
· Tastes smells and sights often evoke our recall of associate episodes
· Priming – the activation, often unconsciously of particular associations in memory
Context Effects 
· Deja vu
· That eerie sense that we experienced this before. Cues from the current situation may subconsciously trigger retrieval of an earlier experience
Moods and Memories
· What we learn in one state – be it joyful, sad, drunk or sober – is sometimes more easily recalled when we are again in that state, a subtle phenomenon called state-dependent memory 
· Memories are somewhat mood-congruent
· The tendency to recall experiences that are consistent with one’s good or bad mood
· Being depressed sours memories by priming negative association
· Moods also influence how we interpret other people’s behaviours
Forgetting
· Three sins of forgetting
· Absent mindedness
· Inattention to detail produces encoding failure
· Transience
· Storage decay over time
· Blocking
· Inaccessibility of store information 



· Three sins of distortion
· Misattribution
· Confusing the source of information
· Suggestibility 
· The lingering effect of misinformation
· Bias
· Belief-coloured recollections
· One sin of Intrusion
· Persistence
· Unwanted memories 
Encoding Failure
· Much of what we sense we never notice
· Age can affect coding efficiency
Storage Decay: Transience
· The course of forgetting is initially rapid, then levels off with time
Retrieval Failure
· Proactive Interference
· The disruptive effect of prior learning on the recall of new information
· Retroactive Interference
· The disruptive effect of new learning on the recall of old information
· Forgetting is more a matter of interference than decay
· The hour before sleep is a good time to commit information to memory
· Positive transfer
· Old information can facilitate our learning of new information
Motivated Forgetting 
· People unknowingly revise their histories- to remember our past is often to revise it
· Repression is the basic defence mechanism that banishes from consciousness anxiety-arousing thoughts, feelings, and memories
· RARELY, if ever, occurs



Memory Construction
Misinformation and Imagination Effects
· Elizabeth Loftus 
· Eyewitnesses similarly reconstruct their memories when questioned
· Misinformation effect
· After subtle exposure to misinformation, many people misremember
· As a memory fades with time, the injection of misinformation becomes easier
· As we recount and experience, we fill in memory gaps with plausible guesses and assumptions
· Even repeatedly imagining false actions and events can create false memories
· Visualizing something and actually perceiving it activate similar brain areas
Source Amnesia
· Attributing to the wrong source an event we have experienced, heard about, read about, or imagined. Along with misinformation effect, is at the heart of many false memories
· The frailest part of a memory is its source
· We retain the image, but not the context in which we acquired it
Discerning True and False Memories
· People’s initial interpretations influence their perceptual memories
· Memories we derive from experience have much more detail than those we derive from imagination
· We more easily remember the gist that the words themselves
· The most confident and consistent eye witnesses are the most persuasive, but also are not the most accurate
Children’s Eyewitness Recall
· They tend to be very suggestible
· If questioned about their experience in neutral words they understand, children often accurately recall what happened and who did it
· Children are especially accurate when involved adults have not talked with them prior to the interview and their disclosure is made in a first interview with a neutral person asking non-leading questions
· 58% of preschoolers produced vivid false memories regarding one or more events they had never actually experience
· Some insisted the events were real even after being told several times that it never occurred



Repressed or Constructed Memories of Abuse?
· Injustice Happens
· Some people have been falsely convicted and some guilty persons have evaded responsibility
· Incest and other sexual abuse happen
· There is no characteristic survivor syndrome
· Can create sexual dysfunction to depression
· Forgetting Happens
· Recovered memories are commonplace
· Debated whether unconscious mind sometimes represses painful memories
· Memories acquired under hypnosis and drugs are especially unreliable
· Memories of things happening before age 3 are also unreliable
· Infantile amnesia – hippocampus hasn’t developed 
· Older a child is when suffering sexual abuse and the more severe it was, the more likely it is to be remembered
· Memories, whether real or false, can be emotionally upsetting
· Elizabeth Loftus
· Implanting false childhood memories
Improving Memory
· Study repeatedly to boost long term recall
· Many separate study sessions
· Spend more time rehearsing or actively thinking about the material
· Make the material personally meaningful
· Use mnemonic devices
· Activate retrieval cues
· Recall events while they are fresh
· Minimize interference
· Test your own knowledge

