MEMORY NOTES

Memory - is the persistence of learning over time


It is our ability to store and retrieve information

Life without memory would be strange.  Each moment would be a fresh experience, but each person you met would be a stranger, every language foreign, each task from dressing to biking etc. would be a challenge.  The memory is our storehouse, the reservoir of our accumulated learning.  

Have students take a few minutes to reflect back to their earliest memory.  Have them estimate their age at the time and briefly describe the incident or scene.  Jot down the age and a descriptive phrase on the board placing these in categories ex. happy experience, traumatic experience, everyday routine, holiday ect.   How many of the students can remember back to age two?  Three? Etc.  Have students generalize what types of experiences seem to be more likely to be retained as memories.

Most people have some particular event or groups of events that place them in a particular time or place.  Most Americans over 50 can tell you what they were doing when President Kennedy was assassinated.  Few San Francisco Bay area citizens will hesitate to recall where they were and what they were doing in 1989 when the earthquake struck.  Psychologists call these type memories flashbulb memories because they represent an emotionally significant moment or event.  

Memory is in some ways like a computer information processing system.  To remember any event, we have to get information into the brain(encoding), retain or save it ( storage), and then get it back out (retrieval) .   The computer translates keystrokes into language, much as the brain takes sensory input and encodes it into neural language.  The computer then can either save information on a floppy or the hard drive or if you close the file, lose it.  These represent the short term and long term memory.  

THE THREE STAGE THEORY OF MEMORY PROCESSING
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Sensory memory - the type of memory that occurs within the senses while incoming messages are being transmitted to the brain.  It has been described as a bridge between perception and memory.  

Our ability to remember depends upon a complex information processing system.  Researchers have suggested that there are at least three stages of memory which are distinguished on the basis of storage time.  Immediate (sensory) memory lasts for about one second, short term memory for several minutes and long term memory is thought to be permanent.  Each memory stage involves different processes and is affected by time, interference, and inhibition factors.

George Sperling is largely responsible for what we know about visual sensory memory.  Done in 1960, his research was the first to identify the characteristics of visual memory.  In his experiment, subjects stared at a screen in which rows of letters were projected for just one twentieth of a second.  Then the screen went blank.  After intervals varying up to one second, a tone was sounded that indicated the row of letters the subject should report.  If the tone was sounded within about one-third of a second, subjects were able to report the letters in the indicated row because the image of all the letters was still stored in sensory memory.  His experiment indicated that our visual sensory memory holds a great deal of information very briefly, just long enough for us to select and pay attention to specific elements that are important to us at that moment.  

Activity:  Hold your hand about 12 inches from your face and look at it steadily for awhile.  Now close your eyes and notice how long a clear image of your hand lasts.  A clear visual image will last in sensory memory about a half a second after a stimulus is not longer received by the receptors.  Any stimulus that is registered in sensory memory can be selected for attention and processing to a more permanent type of memory.  

Information in sensory memory is temporary.  Visual images last 1/4 to 1/2 seconds, sound lasts a bit longer, up to four seconds.  Four seconds of auditory information is generally enough to reanalyze what we have heard and figure our what a person said before the sounds disappear entirely.  If you have ever said what and then answered the question before it was repeated, sensory memory was at work.  

Encoding:  Getting Information in

Encoding is the processing of information into the memory system.  

Some encoding occurs automatically while other encoding requires more effort.  The memories of how to get to class, was done automatically, while learning and remembering the new information in this class would require more effortful processing.  

Automatic processing - unconscious encoding of incidental information, such as space, time and frequency, and of well-learned information, such as word meanings.

This can be as simple as remembering where information on a test was located on the board to recreation of your last movements when you lose something.  Automatic processing is what makes it difficult to fight the Stroop effect.  Once we learn to read, we automatically process the groups of letters as words, not as items with color.

To read Hebrew, you have to learn to read from right to left.

Ex.  .sgniht rehto tuoba ginkniht ruo htiw gnirefretni tuohtiw dna ,ssenerawa ruo tuohtiw ,troffe on ro elttil htiw srucco gnissecorp citamotuA

Effortful processing is encoding that requires attention and conscious effort

Remembering novel information can be difficult, but if we use rehearsal, or conscious repetition of the information, we can improve our memory.

This was proven by German philosopher, Hermann Ebbinghaus (1850-1909).  

To obtain novel verbal material Ebbinghaus formed a list of nonsense syllables created by sandwiching a vowel between two consonants.  Then he would randomly select a sample of the syllables.  Then he would repeat them a number of times then test himself to determine the level of retention.  After learning the list, Ebbinghaus would attempt to remember the list on the following day.  Usually he could remember very few.  What he did notice however, was that the more frequently he repeated the list aloud on Day 1, the fewer repetitions it took to remember the list on Day 2.  

The moral to his story:  The amount remembered depends on the time spent learning.  Even after we learn material, additional rehearsal or overlearning increases retention.  

Novel verbal information is best learned by practice or effortful processing of the material.  

Other Phenomena:

1. the next in line effect - when people go around in a circle reading words or saying their names, their poorest memories are of the information given by the person just before them.  When we are next in line, we focus on our own performance.

2. Information processed just before sleep is seldom remembered.  Our consciousness fades before we have chance to fully process the information

3. Taped information played during sleep is registered but not remembered.  Without opportunity for rehearsal, sleep learning does not occur.

4. We also remember information better when rehearsal is distributed over time - spacing effect ex. taking high school spanish and then once in college taking it again.  Generally speaking, the longer the time between practice sessions, the better the retention rate, up to about  5 years.  

5. In a list of items, names, dates, etc.  if you ask someone to recall the items in any order, they will remember the first and last ones better than those in the middle

We process information in three ways,

1. by encoding its meaning

2. visualizing it 

3. mentally organizing it

Encoding Meaning - we associate it with what we already know or imagine

If we are asked to remember a passage, it is easier to remember if we know the context and can relate to it.  

We have excellent recall for information that we can relate to ourselves.  This is called the self reference effect.  Taking the time to find personal meaning in the material we are studying will make it easier to remember.  

Encoding imagery - our earliest memories are almost always visual ones.  We can remember what the first bedroom we slept in looked like or the first house we lived in.

We get a mental picture of them when they are mentioned.  

Because of the durability of visual imagery, we recall experiences with mental snapshots of their best and worst moments.  These memories affect how we perceive these events.  Terrence Mitchell and Leigh Thompson call the recollection of only the high points of an event "rosy retrospection".  People tend to recall events more positively than they would have rated them at the time.

This is what keeps the human species from dying out... forgetting the pain of childbirth

Imagery helps us remember information and is the source of many of the existing memory aids used to help us memorize material.  Mnemonic devices were developed by ancient Greek scholars and orators as aids to remembering lengthy passages and speeches. According to Greek legend, a famous orator, Simonides, was invited to entertain a large banquet around 500 B.C. in honor a an Olympic athlete who had won a wrestling match.    Immediately after his speech he left the banquet hall.  (the legend has it that the gods called him out of the hall to save his life)  The banquet hall collapsed, crushing and killing all of the people there.  Simonides was able to identify the dead on the basis of where they had been sitting before they died, thereby linking place with person (Brown, 1977)   The method of loci basically involves mentally placing items to be remembered around a familiar location, usually your home or your room, and then calling forth the image of the room as needed.  This method was employed by the Greek orators; Using the "method of loci"  they imagined themselves moving through a series of locations, all familiar, associating each place with a visual representation of the to be remembered topic.  Then, when speaking, the orator would mentally revisit each location and retrieve the associated image.

Ex.  if an opening point of speech was the concept of justice, they might visualize a courtroom placed in the first corner of their garden to remind them of this point.  As they mentally walked around their garden, they would encounter each of the points to be made in their appropriate order.  

Loci is the latin word for physical places.  

Another memory trick is to use the first letter technique which involves taking the first letter of each word and forming a new word or a sentence from these letters.  

Ex.  ROY G. BIV = the colors of the spectrum

        KATIE PEELED CUCUMBERS ON FATHER'S GREEN SHIRT.

  MY VERY EARNEST MOTHER JUST SHOWED US NINE PLANETS - the planets

The first letter technique is most useful when the order of the items is important

The substitution technique uses letters to replace numbers.  For example, a T may substitute for 1, N for 2, M for 3, etc.  The letters may then be used to make up words or sentences.  Businesses sometimes use these to help customers remember their phone number.  Similarly, words are sometimes substituted for numbers.  

For instance, parietal could become (pear or pair, eye, it, tall) 

Most people rely on shopping lists, calendar notes, and memos with regularity so they don't use mnemonics as often as they might.  Though they are easier, these are of limited usefulness.  For example, a note on a calendar will be useless if you forget to look at the calendar.  

Chunking - or organizing information into meaningful units

Chunking often occurs so naturally we take it for granted.  

Ask students to recite the second sentence in the Pledge of Allegience.  Everyone will think this is easy until they realize that it is one long sentence.  Because of the way we recite it, it seems to be more than one sentence.

One chunking technique is to organize information into a more familiar form by creating words (ACRONYMS) from the first letters of the words to be remembered.  

Acronyms do not have to form real words but sometimes do as in the case below.

If they do they are called acrostics.

Ex.  The names of the five Great Lakes

        HOMES - Huron, Ontario, Michigan, Erie, Superior

With chunking, recall of digits can be improved also.  For example grouping digits into dates of significance to you will help you recall them.  

Ex.  PIN numbers or passwords that are of personal significance to you... birthdays, ect. 

Two Carnegie Melon university students were able to increase their memory from the average of 7 digits +or - 2 to more than 80.  In one session a student, Dario Donatelli heard a researcher read one digit per second in a monotonous voice a group of 73 digits.  He was able by chunking the digits to remember all 73 digits.  His peak number of digits was 106.  For him to accomplish this, he had to chunk the numbers into a hierarchy of clusters.

Ex.  Gordon Bower and his colleagues (1969) demonstrated the benefits of hierarchical organization.  Organizing material into outline form can help you remember it.   Textbook chapters are organized into outline form to help you remember the material more easily and provide a visual aid to recall.  

Another classic method involves the use of the peg-word system.  This mnemonic first requires memorization of a list of peg-words.  One of the most common is the rhyming scheme seen in our video.  "one is a bun, two is a shoe, three is a tree, four is the door, five is the beehive, etc."  After the peg words are memorized, the next step is to associate peg words with the words to be memorized.  The peg word technique also uses visual imagery.  If you were trying to remember a list of groceries, you would visualize each item with a peg word.  

For example:  if you needed to remember bread, eggs, cereal, you would visualize a bun (1)  with a loaf of bread on it, a shoe (2)  with an egg oozing out of it, and a tree (3) with corn flakes for leaves.  

Forgetting:

Forgetting is not always bad.  Suppose you remembered everything that we experienced.  You would have stored all kinds of clutter that is essentially useless to you.  Out of date information, incidental information about day to day occurrences etc.  It could become a problem.

Why do we forget?

1) we fail to encode the information - it never entered the memory system

2) interference theory - forgetting caused by one memory competing with or replacing another.  If  

    the two pieces of info are similar then it is likely that you will experience some interference

3) retroactive interference - occurs when a new memory interferes with remembering an old 

    memory - ex new phone number and the old one

4) proactive interference - opposite of the above- old  memory interferes with a new memory.  In 

    a new car, switching on the wipers instead of the lights because the old ones were located  

    there.

5) Motivated forgetting - forget because we want to, the memory is unpleasant or disturbing; 

a. suppression (Freudian)  person makes a deliberate conscious effort to forget the 

information

b. repression - motivating forgetting that occurs unconsciously; all awareness of an event is blocked from conscious awareness; traumatic events especially during childhood

6) decay theory - the fading of information from sensory or short term memory; forget because 

    we don't use them and fade away due to normal brain processes

It is believed that when a memory is formed it creates a memory trace; actually changes the brain structure or chemistry

Ebbinghaus ‘s research found that memory or savings declines as time passes, but the most dramatic drop in what people retain in long term memory occurs in the first nine hours, especially in the first hour.  After this initial decline, the rate of forgetting slows down considerably.  Several studies have since supported these findings.  The shape of the forgetting curve is the same no matter whether the material to be remembered is sensible or nonsense syllables.  

See curve in Bernstein book – Psychology

SHORT TERM MEMORY

Sometimes called working memory; the stage of memory in which information is transferred from sensory memory and information is retrieved from long term memory and becomes conscious

It continually interacts with long term memory and can hold only about seven items (plus or minus two) of information at a time.  It can last longer if you consciously rehearse the info you're taking in.  This is called maintenance rehearsal.

You can increase the amount of material in STM by chunking the information together.  Can be in individual units or grouped units.

See teachers resource for myers for example of grouped chunking and world record....

LONG TERM MEMORY



Some information is coded into long term memory automatically, without any conscious attempt to memorize it, however much of long term memory is the result of relatively deep levels of conscious processing.  Retention without conscious recollection is implicit memory.  Memory of facts and experiences that one can consciously know and declare make up explicit memory.

 Long term memory normally involves:

a. semantic coding(memory) which is the acquisition of general knowledge of facts, names, and concepts

b. procedural coding(memory) – the acquisition of how to perform different motor skills, 

operations, and actions

c. episodic coding (memory) – memory of personally experienced events; autobiographical memory

d. classical and operant conditioning effects – what you have been conditioned to know

see figure 9.15  page 286 in new Meyers or draw for students 

Whereas the storage capacity of STM is limited, the capacity of LTM is extremely large, even possibly unlimited.  

BIOLOGICAL BASIS FOR MEMORY

Scientists as long ago as Pavlov believed that learning is the result of chemical and structural changes in the brain. American physiological psychologist Karl Lashley (1890-1958) set out to prove Pavlov correct.  Beginning in the 1920’s Lashly began the search for the memory trace or engram – the brain changes associated with the formation of a long term memory.  Lashley believed that memory is localized or stored in a specific brain area.  He worked with rats for 30 years attempting to isolate the specific location of a particular memory in the rats brain but was unable to do so.  At the end of his career, he concluded that memories are not localized, instead they are distributed or stored throughout the brain.  

Lashley was only partially wrong.  Some memories do seem to be localized at specific spots in the brain.  Twenty years after Lashley’s death, Richard Thompson (b. 1930) and his colleagues resumed the search that would prove Pavlov right.  Thompson classically conditioned the eyeblink reflex in rabbits as a response to a puff of air.  He discovered that after learning this reflexive task, there was a changein the brain activity in a small area of the cerebellum.  The main reason why Thompson was successful and Lashley wasn’t, was that the task performed by Lashley’s rats was more complex and involved several of the senses.  

It has been concluded that memories have the potenital to be both localized and distributed throughout the brain.  

 Memories begin as impulses that in traveling through the brain.  Eric Kandel and James Schwartz (1982) observed actual changes in the sending neurons in their subjects, sea snails (Aplysia)  The sea snail was used because its brain only contains about 20,000 nerve cells that are unusually large and accessible.  The snails were classically conditioned to withdraw its gills when squired with water.  They observed that when learning occurred, the snail released more of the neurotransmitter serotonin at certain synapses which made them more efficient in transmitting signals.  In the experiments, rapidly stimulating certain memory-circuit connections increased their sensitivity for hours and even weeks.  This prolonged strengthening is called long-term potentiation (LTP)  and provides the basis for our memories to be created.  

RESULTS OF BRAIN DAMAGE ON MEMORY

Acetylcholine also plays an important role in memory.  The memory problems of Alzheimers patients appear to be related to a deficiency in neurons that use acetylcholine and send fibers to the hippocampus and cortex.  There not however evidence of significant increases in memory with dietary supplements that increase the amount of acetylcholine because it is also used in other parts of the body.  

Electric current passed through the brain doesn’t disrupt the old memories but will wipe out recently acquired ones.  This has been observed in both lab animals and in severely depressed people who received electroconvulsive therapy.  A blow to the head can do the same thing.  

Certain brain injuries do affect memory.  Damage to the hippocampus, which is part of the limbic system, will result in anterograde amnesia which is the loss of memory for any event occurring after the injury.  

Victims can still store information in STM, but cannot transfer it to LTM

Another condition retrograde amnesia involves the loss of memory for events prior to some critical injury.  Often the person cannot remember anything that took place in the months, or even years before the injury.  What seems to have happened particularly in the case of events just prior to the accident, is that the memories were coded into STM but did not make it into LTM before the accident occurred.  
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