Chapter 6 Memory
What is Memory?
· The faculty for recalling past events and past learning
· Involves three basic activities
· Encoding – getting information into memory in the first place
· Storage – retaining memories for future use
· Retrieval – recapturing memories when we need them
Information-Processing Model
· Information must pass through three stages or systems of mental functioning to become a firmly implanted memory
· Sensory memory
· Working memory
· Long term memory
Sensory Memory
· Our brain briefly retains a sensory image
· Help us to keep items that we have experiences briefly alive a bit longer so we can decide whether to pay further attention to them
· Basically copies of the sensory data we have just received 
· George Sperling
· Set out to prove that sensory memory exists
· Showed three rows of four letters
· Showed the letters for less than a second and participants remembered only about half (30% recall)
· Then he showed grid of letters for less than a second and when the letters disappeared he played a tone that was either low, medium or high note and they only had to report line of letters corresponding to the tone they heard
· Participants were able to report when it was less than half a second between tone and disappearance (80% recall), but any longer, memory declined 
· If we do not focus our attention on our sensory memories, they will disappear forever
· Those that are attended to may enter the working memory
Working Memory
· Also called short term memory 
· Holds information temporarily for analysis
· Lasts up to 30 seconds without rehearsal
· Can only hold so many pieces of information at a time (five to nine)
· Information will drop out of working memory unless it is further passed on to long term memory
· Three components
· Phonological loop – the voice that keeps repeating what we want to remember
· Visuospatial sketchpad – temporarily store images and spatial locations we are working with
· Rehearsal – consciously repeating the information
Long Term Memory
· System that can retain a seemingly unlimited number of pieces of information for an indefinite period of time
· Relatively permanent storage
· Spacing Effect – encoding materials through rehearsals spread out over time
· Ex. Studying beforehand 
· Semantic Encoding – thinking about what the material means (more effective than just reading)
· Information can be processed to shallow or deeper depths which helps recall it better
· Ex. Color of words on a sign -> meaning of words -> symbolic significance 
· Best encoding: visual < phonological < semantic
Semantic Codes
· The more meaning a personal event, the more readily it is encoded and later remembered
· Mnemonic devices – cognitive techniques that impose additional or intensified meaning on various pieces of information (adding meaning to less meaningful information)
Sleep and Rehearsal
· Could either help or hurt rehearsal
· Information acquired hours before sleep is encoded into long term memory
· Information acquired just before sleep is rarely retained
How Do We Encode Information into Memory?
· Requires attention (we can only encode what we pay attention to)
· Encode by automatic processing and effortful processing
Automatic Processing
· Encoding information with little conscious awareness or effort
· Can be disrupted by performance of other tasks
· Ex. Unlikely to spill tea if you were pouring it into a cup while talking on the phone because practice made pouring an automatic processing task
Effortful Processing
· Encoding information through careful attention and conscious effort
· Can be disrupted when a person is forced to perform other tasks or to attend to other information 
· More effective when extra effort is put into task
Photographic Memories
· Eidetic Memories – producing images with extraordinary accuracy and detail 
· Occur among 5% of children
Organization and Encoding
· Giving the information a structure that is more familiar and available to us, makes it easier to encode
· Schemas 
· Knowledge bases that we develop based on prior exposure to similar experiences or other knowledge bases
· Allow us to encode information in a hurry
· Ex. Child learns that a surface with four legs is a table. Starts recognizing other surfaces with four legs is a table
Limits of Working Memory
· Hermann Ebbinghaus
· Pioneered memory research by studying his own memory
· His studies confirmed 70 years later by George Miller
· Researchers present people with a sequence of unrelated digits, letters or words and then ask them to restate items in correct order
· Because items are unrelated and presented rapidly, it is likely to tap into storage capacity of working memory only and not into some related information that has been stored in long term
· Each individual has a memory span
· Max number of items that can be recalled in correct order 
Enhancing Working Memory
· Each of the 5-9 that working memory holds can consist of a chunk of information
· Chunking – grouping pieces of information together into larger units enables us to encode more information and store more information in our working memory system
· Chunking comes from long term memory
Storage in Long Term Memory
· Can hold one quadrillion separate pieces of information
· Information must be attended to
· Must be encoded to working memory and then encoded to long term memory
· Store explicit memory and implicit memory
Explicit Memory
· Types of memory that you consciously bring to mind
· Ex. Mother’s birthday
· Branches to:
· Semantic memory – general knowledge
· Episodic memory – personal events or episodes from their life

Implicit Memory
· Memory that a person is not consciously aware of
· Ex. Learned motor behaviour, skills and habits
· Branches to:
· Procedural Memory – motor skills and habits
· Classically Conditioned Memory – phobias, traumatic responses
· Priming 
Network of Interwoven Associations
· When we retrieve a long term memory, a related one will often spring forth and that piece of information may in turn trigger another one
Priming and Retrieval
· Activation of one piece of information, which in turns leads to activation of another piece and ultimately to the retrieval of a specific memory
· Ex. Trying to remember a girl’s name, we may bring the letter M to mind, and hoping that it can recall the girl’s name
· May take place without awareness
· More retrieval cues we encounter, the better our retrieval of memory
· This is why we perform better on recognition tasks (memory tasks where people are asked to identify whether or not they have seen a particular item before) than recall tasks (memory tasks where people are asked to produce information using no or few cues)
Context and Retrieval
· Retrieval Cues: stimuli that remind us of the information that we need to access
· Easier to retrieve information when we return to the setting or situation in which we first encoded it
· Original context is loaded with retrieval cues, each of which activates a piece of information, setting off the activation of associated pieces and leading to memories of the original event
· Retrieval Failure: failure to locate a key piece of information in our LTM
· Tip of the tongue phenomenon: information we need feels like its right there, but we can’t quite access it
· Serial position effect
· Primary effect: people remember the first thing they hear in a list
· Recency effect: people remember the last things they hear in a list
Emotion: A Special Retrieval Cue
· State-dependent memory - If people learn something while in a particular state of mind, they may recall it more readily when they are in that state again
Flashbulb Memories
· Detailed memories of emotionally significant events or circumstances surrounding the moment we leaned about the event
· By recalling and speaking about a traumatic event, we may actually reactivate the memory storage process and must reconsolidate the memory to re-store it
Forgetting
· Failure of attention – when our mind is elsewhere, we simply cannot encode such acts
· Weak or few retrieval cues – makes it difficult for people to activate the relevant memories
Decay
· Herman Ebbinghaus
· The forgetting curve – we forget a great deal rapidly but then the amount stabilizes 
· Decay Theory – memories fade away on their own because they are simply neglected or not used
· Leaves a memory trace – memories leave a physical trace in the brain when they are acquired and fade if the person does not use them
· Not a popular theory anymore because it does not explain relearning
Interference
· Interference Theory – information will be retained in memory as long as competing, similar information does not interfere with it
· Ex. Your friend changes their number and the first three numbers are the same. When you dial their number, you accidently dial their old number because the new number was forgotten because the old number interfered with its retrieval 
· Proactive interference – competing information learned before the forgotten material
· Retroactive interference – learning new information that disrupts access to previously recalled information
Motivated Forgetting
· We choose to ignore memories that bring humiliation and distaste
· We forget painful memories because of repression
· We unconsciously prevent traumatic experiences from entering our awareness, so we do not experience the anxiety 
· Repressed materials are not lost but hidden
· Childhood experiences are too rich to forget 
· May later influence later decisions 
Thought Suppression
· Actively trying to suppress thoughts does not work
· Similarly, attempts to suppress emotion tend to increase the intensity of the emotion
Distorted or Manufactured Memory
· Source Misattribution
· Remembering information but not the source it came from
· Can lead to remembering information from unreliable sources as true
· Exposure to Misinformation
· Exposure to new information can lead to the distortion or the manufacture of memories
· Hearing misleading information about event 
· Hypnosis is a powerful way of being exposed to misinformation
· Enter a sleep like state in which they become very suggestible
· Make people forget  
Memory in the Brain
· No specific place in the brain where memories reside
· Encoded across various neurons throughout the brain
· Memory is a process rather than a place; an activity that involves changes in network of neurons
· Prefrontal cortex is important for working memory
· Hippocampus is important for long term memory
Biochemistry of Memory
· Information stored in long term memory as a neural network for associations
· When we activate one piece of information, related ones spring into action
Neural Circuits
· Long-term potentiation (LTP) – repeated stimulation of certain neurons greatly increases the likelihood that these neurons will respond to future stimulation of the same kind
· Glutamate – neurotransmitter that exhibit LTP and present in about 90% excitatory synapse
Memories in the Young and Old
· Preferential looking – looking and focusing longer on objects that haven’t been seen before
· Ability to remember increases from several minutes in very young infants to several days in toddlers
· Striatum plays in an important role in toddlers’ ability to perform procedural knowledge 
· [bookmark: _GoBack]Infantile period occurs first 4 years of life where you don’t remember anything before it
· Brain circuits responsible for storing memories of events seem to develop more slowly than brain regions responsible for storing information about language, motor skills, and simple associations
· In adults, episodic memory stored in hippocampus
· Elderly people tend to have decline in memory
· Older adults tend to only remember the positive rather than then negative
· Elders have a decline in their prospective memory 
· Remembering to perform a future intended action
· Prospective memory helps us carry out our plans and effectively move through the day
· 20% larger hippocampus in people with excellent memory than those with Alzheimer’s disease 
· Keeping the mind in shape with computer exercises and other mental games and physical exercise can prevent or slow down deficiencies in memory
Organic Memory Disorders
· Organic causes such as brain injuries or medical conditions and damage brain regions
· Amnestic Disorder
· Memory loss is primary symptom
· Experience:
· Retrograde amnesia – inability to remember things that occurred before the organic disorder or even that triggered amnesia
· Anterograde amnesia – ongoing inability to form new memories after the onset of the disorder or event
· Often results from damage to brain’s temporal lobes or hippocampi 
· New acquaintances are forgotten, and problems solved must be solved again
· Caused by severe head injuries and some brain surgeries
· Dementia
· Memory problems combine with losses in at least one other cognitive function, such as abstract thinking or language
· 1-2% in among 65 year olds but up to 50% in among 85 year olds
· More than 70 forms of dementia found
· May result from nutritional, metabolic or other problems that occur
· Alzheimer’s disease is most common form (2/3 of all cases, and often occur after age 65)
· Neurofibrillary Tangles – twisted protein fibers found within cells of the hippocampus and several other brain areas
· Senile Plaques – sphere shaped deposits of a protein known as beta-amyloid protein that form in the spaces between cells in the hippocampus, cerebral cortex and other brain regions, and blood vessels
· Presence of tangles and plaques indicate destructive processes take place in brain
· Beta-amyloid protein – involved in formation of plaque 
· Tau protein – involved in formation of tangles
· Older women more likely to have dementia than men
· Dissociative Disorder
· Major loss of memory without any clear physical causes
· Dissociative amnesia – unable to recall important information
· Dissociative fugue – forgetting personal identity, details of their past life and flee to an entirely different location
· Dissociative identity – develop two or more distinct personality called subpersonalities, each having its own unique memories, behaviors and emotions
· Diagnosed in late adolescence or early adulthood
· Symptoms usually occur early childhood after traumatic abuse
· Women receive this three times as often as men 
