Memory

Introduction to Memory
· Memory: the fundamental cognitive mechanism that allows you to encode, store and retrieve information
· Psychologist Frederic Bartlett realized that all metaphors about human memory have something in common
· Each are misleading
· Each assumes that memory can store experiences in their original, undistorted form
· Each also assumes that memory retrieval is as simple as accessing a previously stored item that has been kept in a specific place
· A rich history of research reveals that memory is subject to interpretation and reconstruction
· Psychologists have generally asked 3 types of questions about memory:
· Questions about memory encoding: what will be stored in memory?
· Questions about memory storage: how and where will it be stored?
· Questions about memory retrieval: how can memories be returned to consciousness?
The Basics of Memory
· To effectively study the mechanisms of memory, psychologists need to use the controlled conditions of the lab
· Hermann Ebbinghaus operationally defined memory as a serial learning task
· He suggested that each word in a list of random words served as a cue that triggered the memory of the word that followed
· Psychologists rely on cognitive models to understand a complex and abstract process like memory
· Models describe and organize data and make specific testable hypotheses that can be studied in controlled experiments in the lab
· A basic memory task involves two phases
· Encoding phase: a subject learns a list of items, words or pictures
· Retrieval phase: subjects are tested for their memory of the items presented during the encoding phase 
· Recall and Recognition
· During a recall test, a subject is asked to freely generate as many items as she can remember
· During a recognition test, a subject is shown several items and to judge whether each item is “new” (not previously presented) or “old” (presented previously) 
· Both tests showed that subjects performed better when not distracted



· Ebbinghaus used the basic encoding and retrieval design to learn about cueing and forgetting of memories
· Using himself as a subject, he memorized a list of nonsense words during the encoding phase, and later tested his recall ability during the retrieval phase
· He chose to use nonsense words to minimize the influence of his prior experience on his test results
· One of the questions he was interested in was how long memories could be maintained
· He found that his ability to recall words was highest immediately following learning and that over time he was able to remember fewer and fewer words
· From these observations he constructed the famous “forgetting curve” which describes the rapidly decreasing rate of recall over time 
The Multi-Store Model
· Proposed by Atkinson & Shiffrin in 1968
· The multi-store model assumes that memory is composed of both short and long-term storage systems
· Incoming perceptual information is first stored in a short-term memory buffer
· The short term memory buffer operates in a similar manner to a PC’s RAM
· Important information encoded in short-term memory can be transferred to the long-term memory system for more permanent storage
· If Items in the short term memory are rehearsed, they may transfer into the long-term memory store
· George Miller demonstrated that for most short-term memory tasks, people can remember about 7, plus or minus two items
· Beyond this load, the demand on short term memory becomes strained
· If rehearsal stops, the short term memory fades
· Miller discovered that information can re-organize into “chunks” of meaningful packets, greatly expanding the capacity of short-term memory
The Serial Position Curve
· Memory performance is often best for items that were presented earlier or later in the list and worst for items in the middle of the list
· This pattern of performance is summarized with the serial position curve
· The Primacy Effect: the observation that memory performance is good for items encoded early in the list
· According to the multi-store model, the items at the beginning of the list will be the first to enter short-term memory and have the most opportunity to be rehearsed
· If the primacy effect is driven by rehearsing items into the long-term memory, then the primacy effect should be influenced by a manipulation that interferes with a subject’s ability to rehearse items 
· As a result, the primacy effect should be enhanced when using a longer time interval to rehearse each item
· The Recency Effect: the observation that memory performance is good for the items encoded last in the list
· Since only 7 items can be held in short term memory, as you go through the list, the newest terms would replace the old
· The Recency effect is driven by items remaining active in the short term memory buffer
· Therefore, a manipulation that causes short term memory to be replaced or disrupted should neutralize the Recency Effect
The Levels of Processing Principle
· This model suggests that memory performance depends on the level at which items are encoded
· An item encoded at a Shallow level requires little effort, and is often directed at the physical characteristics of a stimulus; as a result, memory performance is poor
· An item encoded at a Deeper level requires more effort, and is often directed at the semantic or meaning-based characteristics of a stimulus; as a result, memory performance is much richer 
· Craik & Lockhart tested the levels of processing model by directly manipulating the level at which a subject encoded a list of words
· Groups of subjects were presented with lists of words that could be judged on different properties
· Subjects in the shallow encoding condition made physical judgements about whether a word item was in upper or lower case
· In the moderate encoding condition, subjects made acoustic judgements about whether a word item rhymed with another word
· In the deep encoding condition, subjects made semantic judgements about whether a word item was related to another word
· At the end of the encoding session, the subjects were given a surprise recall test
· As expected, memory performance was poor for the shallow level items, and best for the deepest level items
· Levels of Processing Principle: 
· The more we try to organize and understand the material, the better we remember it

· Environmental cues are incorporated into your memories along with learned items
· The principle of encoding specificity describes how memory encodes all aspect of specific experiences
· This suggests that even when you encode a word in a memory experiment, you are encoding all of the specific aspects of that experience including properties of the room, the chair you are sitting on, the font of the words etc
· All of these specific aspects of the experience can influence memory performance in the future by acting as specific cues for the event being recalled

Encoding Illusions and Fluency
· The extent to which false memories can be implanted by suggestion has been the subject of ongoing research for many years by Elizabeth Loftus
· In one famous study, subjects were asked to remember a list of childhood experiences that were gathered from interviews with parents
· Of the four experiences presented to the subjects, three were real and one was fake, made up by the experimenter
· The fake experience described a detailed memory of getting lost in the mall, crying, receiving comfort from an elderly woman, and a happy reunion with the family
· Subjects were later asked to recall and describe these 4 experiences over a period of three days
· On the first day, all subjects correctly identified the fake experience
· However, by the third day, more than 20% of subjects now believed this fake experience to be true
· False-memories demonstrate that memory is a highly reconstructive process
· A study conducted by Seamon & colleagues in 2006 demonstrated that repeatedly imagining an event can lead to a false memory, even for very bizarre situations
· Fluency: The easy with which an experience is processed, some easier (more fluent) than others
· Attribution: Judgement tying together causes with effects

· An experiment titled “becoming famous overnight” provides an interesting look at processing fluency in action
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