Human Memory

· Memory = the storage and retrieval of what one has either learned or experienced

· According to some mathematicians, our brains store roughly 500 times the information in an entire set of the Encyclopedia Britannica 
Three Memory Processes

· Encoding - Transformation of information so the nervous system can process it 

· The use of sensory information (taste, touch, etc.) helps to create memories

· Three types of codes:

· Acoustic - when you say something out loud to yourself

· Visual - a mental picture 

· Semantic - an attempt to make sense of what you are trying to remember (ex., HOMES as an acronym of the Great Lakes)

· Storage - The process by which we remember material acquired over a period of time

· The brain encodes information, then stores the data (like files in a cabinet)

· How much info stored relates to the amount of effort and the encoding process.

· Simple pieces of information last a long time

· More complex pieces only remain briefly 

·  Retrieval - The process of obtaining information from storage and bringing it to the conscious level

· Effort and encoding process also determine ease of retrieval

· Some memories are retrieved easily (birthdays, phone numbers, locations)

· Others require “context-dependent memory effect”

· Returning to the scene to jog the memory

Memory Stages

· Psychologists Atkinson and Shiffrin (1971) proposed three-stage model of memory

1.
Sensory memory -involves information gathered by sight, hearing, taste, etc.

· Sensory impressions are stored for only seconds, and then are replaced

· Sensory register = the brain’s temporary storage bin

· Iconic memory is visual, eidetic imagery refers to photographic memory, & echoic memory is auditory

2.  Short-Term Memory (STM) - Allows for the brief retention of newly acquired information, usually for a maximum of 30 seconds

George Miller’s Study

· Magic 7

· studies in 1950s revealed STM can retain about 7 items (+ or – 2)

· Examples of magic 7

· Shakespeare’s seven ages

· Seven wonders of the world

· The seven dwarfs

· Phone numbers (within area code)

Chunking

· The process of breaking down a large amount of information into smaller chunks

· Chunking makes recall easier

Maintenance Rehearsal

· A system for remembering which involves repeating information to oneself

· Any interruption of the rehearsal process with result in lost information 

The Primacy-Recency Effect

· We can best remember or recall information at the beginning and the end of a list

· Spend most time rehearsing info from beginning

· Info from end is still in short-term memory

Long-Term Memory (LTM)

· The storage of information over an extended time

· Information can stay from days to the rest of one’s life

· Storage capacity has no limits

· Information in long-term memory is organized by categories or features

Types of Long-Term Memory

· Canadian psychologist Endel Tulving (1972) proposed two types:

· Semantic – holds our knowledge of language, including rules, words, and meanings

· Episodic – holds memories of our life’s experiences

Semantic Memory

· Essentially involves retaining facts; our mental encyclopedia

· Helps in recalling who wrote what, what day that happened, etc.

· Semantic memory is not imprinted on our brains

· Periodic maintenance rehearsal helps

Episodic Memory

· Also known as “autobiographical memory”

· Like a personal diary or journal

· Knowing about a famous event is semantic; remembering what you were doing when it happened is episodic

Declarative Memory

· Also been called “explicit memory”

· Holds knowledge that can be called forth consciously as needed

· Allows us to know “what” and “that”

· Ex. What school we go to, or that Mr. Perry is the best teacher -- ever

Procedural Memory

· Memory of learned skills that do not require conscious recollection

· Ex. Riding a bike, or tying shoes

· We gradually lose the ability to describe what we are doing when we perform these skills

· Also may involve developed fears and things learned through classical conditioning

Retrospective vs. Prospective Memory

· Chronology determines the difference

· Retrospective memory: past experience or events and previously acquired information

· Prospective memory: things you need to do in the future

· Appointments, who to call in case of emergency, etc.

Muscle Memory

· Relying on muscles to perform complex motor skills such as riding a bike, dancing, typing, hitting a baseball

Flashbulb Memories

· Considered episodic because they ask, What were you doing when…?

· Usually involves stressful or emotionally arousing personal or historical events

-
Ex., the first moon landing, the Northridge, earthquake, or 9/11

· Anderson & Conway (1997) coined the term “flashbulb memory”

· So called because memories are permanently seared into the brain like a camera flash

Eyewitness Testimony

· Despite importance placed on it, eyewitness testimony can be flawed

· Memory does not always work like a camera that records and retrieves snapshots of events

· Many people are wrongly accused and convicted of crimes each year due to faulty testimony

· Misinformation effect – when fed the wrong information, witnesses tend to make major mistakes in recall

Schemas

· One way to reconstruct memories

· Conceptual frameworks that a person uses to make sense of the world

· Based on expectations created by past experiences

Schema Violation

· Generalizations about objects, events, and people

· People get surprised when the expectations that underlie their schema are not met

· Examples might include women as military pilots or engaging in combat 
Memory and the Brain

· Psychologists not certain how and where our memories stored in the brain

· Suspect that information storage process involves physiological changes and/or changes in brain structure
· Theorize two structures of brain are related to memory: the hippocampus and amygdala, both part of limbic system

· Also believe memory storage involves complicated chemical process that may affect things like potassium and glucose levels

The Biological Basis for Memory

· The human brain has billions of neurons and trillions of synapses 

· Tracking down specific networks of cells where memories are stored is like finding a needle in a haystack

· Some researchers have tried studying Aplysia – large sea snail – which possess only 20,000 neurons

Erik Kandel

· A molecular biologist/Nobel Prize winner 

· Experiments to determine sea snails’ capability of learning new responses to certain stimuli  

· Neurotransmitter released into synapse increased with learning of conditioned response

· Proved memory formation involves biochemical changes at synaptic level

Forgetting

· Everyone forgets things from time to time

· From a psychological standpoint, forgetting occurs when information we once held in our long-term memory becomes unavailable

· Decay - the fading away of memories over time

· Things stored in short-term memory decay rapidly

· A blow to the head or electrical stimulation (ECT) of certain parts of the brain can cause memory loss

· Short-term memories go first; in most cases, the majority of long-term memories remain in place

Amnesia

· Interference occurs when previous memories block or erase a newer memory

· Freud did not see interference as accidental or random

-
Believed that people subconsciously use interference to block memories of frightening experiences. He called this process “repression”

· Boxers who get knocked out often forget what led up to the knockout

· A loss of or gaps in memory

· Often caused by a traumatic injury to the brain, such as a concussion

· Athletes knocked out may not remember the incident or other events leading up to it

· Retrograde amnesia - losing memories of past events

· No memory of what happened months or even years before

· Memories gradually return, but full recovery is seldom
· Anterograde amnesia – the inability to transform short-term to long-term memory following a head injury

Childhood Amnesia

· Most can’t recall events before they were three or four years old 

· This may be due to lack of language acquisition in young children

· Memories forming before language develops don’t get organized the same way in the brain

· Freud called the failure to recall early life experiences “infantile amnesia” 

· Dissociative amnesia - memory loss that has not been caused by injury, disease, or other physical factors

· Often results from stress 






