Memory – Chapter 12 (pp. 497-526)
Stages of information processing & memory
· Encoding
· Storage
· Retrieval

Encoding & Rehearsal
· Before we can store information, we must first ecode it
· Much is encoded automatically (no effort)
· Information about location (space), time, frequency (how often an event happens) are encoded automatically
· Tasks that at on time required effort can, with practice, be carried out effortlessly (automatic processing)
· Examples: We learn to ride a bicycle effortlessly. We learn to read effortlessly
· Other aspects of encoding required controlled (effortful) processing
· Rehearsal requires effort (conscious repetition)

Rehearsal
· The amount remembered depends on the time spent rehearsing
· Rehearsal requires effort and active attention
· Spacing effect: We better retain information when rehearsal is distributed over time. Why? Cramming is thus not a good way to remember.
· Serial position effect: Subjects are asked to remember a long list of items (such as words). They remember the first and last words better. Why?

Depth of Encoding
· Levels (depth) of encoding: Visual vs acoustic vs semantic encoding.
· In different conditions, the subject is asked to encode:
· Visual image: Is the word in capital letters?
· .. Acoustic sound: Does the word rhyme with “free”?
· Semantic meaning: Is the word an animal?  
· Words that are processed “deeper” (semantically processed) were better remembered.

Aiding Encoding/Memory
· .. Visual encoding/imagery: Words that are easily imagined (cat, car, pencil, house) are better remembered than more abstract words (liberty, hope)
· Mnemonic devices: A means to remember long lists and passages. Subject presented with a long list of words.
· A mnemonic to aid memory might be to make up a story using each word.
· Example of mnemonic -- Chunking: We are able to store 7 + items in short-term memory. This can be improved through chunking. (example: acronyms).

Types of Memory 
– 1. Sensory Memory
· Basic features of the stimulus are automatically extracted and encoded
· These are stored in a brief-lasing sensory memory
· Iconic (visual) & Echoic (auditory)
· Short-lasting (fades quickly) because there is not rehearsal
· Limited contents 

– 2. Short-Term (Working) Memory
· Depends on rehearsal (effort) to maintain memory
· This requires active attention. If the subject is distracted, memory will not be stored
· Limited content (7 + 2 items)
· Can be increase through mnemonics such as chunking

– 3. Long-term (Permanent) Memory
· Permanent; essentially limitless
· Must be transferred from short-term memory
· Role of hippocampus (HM case)
· To be conscious of long-term memory, it must be transferred back to working memory

The Nature of the Memory Store
· Where and how are memories stored?
· It is assumed that the storage of new memories requires a permanent change of the brain
· This probably involves a change at the level of the synapse
· Many studies have been done with the sea snail, aplysia
· Long-term potentiation. The prolonged potential of neuronal firing. 
· Once a neuronal circuit has been used repeatedly, the sending neuron easily releases neurotransmitters and the post-synaptic neuron may increase the number of receptor sites (or their structure may change).
· Basis for long-term memory and learning.
· Consolidation. The transfer from short-term to long-term memory (Case of HM)
· This takes time (and involve rehearsal) and appears to require consciousness
· Thus, if an individual loses consciousness during the consolidation period, there will be no recollection of the memory when  consciousness is regained. 
· If rehearsal of the items to be remembered is prevented, the memory will not be easily stored. 

Explicit and Implicit Memory
· Explicit memory: memory for facts and experiences that one can consciously recall. (Example: personal history; list of telephone numbers) 
· Implicit memory: Memories that exist but cannot be consciously recalled (example: motor skills)
· Example of implicit memory: Priming (e.g., the word “cat” automatically primes the retrieval of the word “dog”).
· Implicit memories that involve motor skills may be stored in the cerebellum

Tower of Hanoi

Amnesia
· Amnesia: Loss of memory. 
· Certain types of amnesia involve a loss of explicit memory. 
· Often, implicit memory is well-preserved
· The amnesic might learn a very complex task but can never recall having done it in the past
· They can however demonstrate the memory exists by doing the task very well.

Improving Retrieval
· Recall vs. recognition
· Recall: the ability to retrieve information from memory
· Recognition: the ability to identify items held in memory (or previously learned).
· You may not be able to recall the names of childhood friends but you will probably be able to recognize them.
· Relearning: If one has previously learned a task and then forgotten it, learning it a second time will be faster (presumably some of the memory for task is still stored).
· Testing effect: memory improves by actively retrieving past memories

Retrieval (Context)
· …Context effects :
· Memory for events is better if the individual returns to the context in which the memory was originally stored
· déjà vu. The feeling that an event was previously experienced. There is little scientific study of this phenomenon
· Mood-congruent. Mood influences how we interpret our memories. We associate memories with good and bad experiences. If we are in a bad mood, memories for the past are soured. If we are in a good mood, memories for the same events are more joyful. 

Forgetting (Why do we forget?)
· A memory failure can be a result of:
· poor encoding (the information was never stored), 
· storage (the memory fades over time)
· retrieval (information was encoded, it was stored but cannot now be retrieved).

Storage Decay
· Memories fade over time. 
· The “forgetting curve”.  The decay in memory might be due to:
· A fading of the physical memory trace.
· Competition from newly formed memories (to make room for the new memories, older memories may need to be altered). 

Failure of Retrieval
· Proactive interference: Items you learn earlier interfere with recall of items stored later. 
· Your old phone number may interfere with your retrieval of a new phone number
· Retroactive interference: New information makes it difficult to recall old, stored memories

Constructing “False” Memories
· Attributing to the wrong source an event we had experienced
· When we recall past events, we often construct memories to fill in missing information. This might be a “false” memory. 
· Source misattribution/source amnesia: attributing to the wrong source an event we had experienced. When memories are encoded, we distribute different aspects of them presumably to different parts of the brain. This includes the source of the memory.  Later, we may see a person and know we have seen them before but not know where.
· Misinformation effect: Receiving new information (whether it is true or false) can alter the memory for previously stored information. 
· This is especially the case for stored information that has begun to fade from memory. 

False Memories
· Experiment in which subjects watch a film in which two cars are involved in accident
· Imagining nonexistent events can crease false memories. Later, may will believe that these imaged evens actually did happen
· Those who have “recovered” memories of childhood sexual trauma tend to have vivid imaginations.

Childhood (sexual) Trauma
· See text for details about this important topic,
· Are distant childhood memories of sexual abuse always true?
· Repressed memories
· Childhood sexual memories (abuse) may be repressed
· A role of the psychotherapist is to bring out “repressed” memories
· There is considerable debate about whether certain memories (and particularly childhood sexual abuse) can be created
· Some memory researcher argue that it is impossible to apparently “forget” (or even repress) memories for life-threatening trauma
· However, it is possible that sexual trauma may be repressed so that the dependent child can maintain a relationship with the abuser
· As a result, clinical psychologists and psychiatrists have developed a long list of symptoms of sexual abuse
· Some studies claimed that as many as 10% of all Americans may have repressed memories of sexual abuse
· [bookmark: _GoBack]Or are these recovered memories a result of source misattribution and the misinformation effect?


