Memory | ONE
Questions to Consider
· How are memories acquired?
· How do we remember?
· Why do we forget?

Question #1:
Part A
Q: What is on the back of the Canadian $5?
A: Children playing hockey
Q: What is on the back of the Canadian $10?
A: Remembrance Day scene in Ottawa
Q: What is on the back of the Canadian $50?
A: Native

Part B
Q: What letters go with the number four on our telephone key pad?
A: GHI

Part C
Q: What colour is the top stripe of the American Flag?
A: Red
Q: What colour is the bottom stripe of the American Flag?
A: Red
Q: How many stripes are there?
A: 13 Stripes

Question #2:
Part A
Q: Place these in the correct temporal order:
3 Events:
A. The shooting at Dawson College
B. The launch of the first iPhone
C. The launch of Windows Vista 

Part B
Q: Place these in the correct temporal order:
3 Events:
A. Earthquake in Haiti
B. The explosion of the deep water horizon
C. Release of the movie, Inception
Part C
Q: Jot down in a few words- What were you doing on June 25th, 2009?
A: The death of Michael Jackson
Q: What were you doing on December 31st, 2010?
A: Getting Drank
Question #3:
Recall these letters
U, P, F, K, M, L, I, B, O, T, V, N, W, D, C

Question #4:
Recall these letters
UWO FBI CTV KLM

Question #5:
Recall these words
Motherfucker, sledgehammer, sister, termite, ashtray, jacket, refrigerator, president, carpet, telephone, stereo, globetrotter, washstand, whistle, agency, nightlight
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Questions to Consider
· How is memory organized?
· What exactly is memory?
· What evidence is there for different memory systems?
Two Primary Processes
Acquisition: Encoding 
· Getting information into the memory
· We have to move information into our memory, memory trace – physically put it in the memory- once we have it in our memory, we need to retain it and store it
· Retention (Storage)
Retrieval: Decoding
· Opposite process to acquisition
· Getting information out of the memory

To get information out of memory:
Recall
· Spontaneously generate information
Recognition - Easier
· Identify information
· Example: Multiple choice exams







Information: Visual or Auditory

INFORMATION  SENSORY REGISTER  STM (Short Term Memory)   LTM (Long Term Memory)
Information has to be manipulated and moved along in the system – it needs to make it into the register

Short Term Memory (STM): Move information from the Sensory Register –needs to get into the Short Term Memory in order for it to move along – keeping information in short term memory: simple process
· Both ends of the acquisition: Output and Rehearsal

Rehearsal: Short Term Store – not accessible for very long: need to keep it there

Long Term Memory (LTM): Where we want to store memory


SENSORY REGISTER
· Information “held” for fraction of a second
· Trace fades quickly
· Visual  ICON
· Auditory  ECHO
· Other registers very poor: Smell or Touch
· Example: Smell of a rose? – as you imagine this, first thing is that we think of a rose, and then we think that it is a ‘flowery’ smell- sweet: we don’t have a good memory of it, but we can’t really bring it up- this is because the sensory register is very poor for these senses
SHORT TERM MEMORY
· Working memory – manipulate information- engage information so we can store it
· Example: RAM on a computer – once you turn the power off, information is gone
· Material “held” by Rehearsal – as you rehearse things, it will be kept there – but if you do not rehearse it, it will be gone
· Example: Need to dial a number, you keep rehearsing the number so that you can remember it – if the number is important, you will remember it because it will be moved into long term memory – if it isn’t important, it will be lost
· No rehearsal- information lost  technical term: forgetting
SHORT TERM MEMORY/ WORKING MEMORY
· Shelf-life of short term memory is 20 seconds
· Rapidly lost unless we actively do something with it
· Note: 
1. Limited Capacity
· 7 +/- Items
· “Chunking” helps – when you put things into recognizable chunks, you recognize them- when you recognize letters/numbers, you remember them
· Thus, organization is key to remembering things – Chunking material into recognizable structures
2. Forgetting
· DECAY: Material gets old – fades away over time  older it is, the more faded it becomes – the longer you have memories around, the harder they are going to be to remember because the memory trace is gone
· INTERFERENCE: New material comes in and nudges the old material out – pushes off current information off of the loading RAM – dumps the stuff that use to be there
3. Acoustic Coding
· Information that is in the memory storage- will be coded by sound and will end up in the memory
· Example: Cook, Car, Dish  if it is coded acoustically  second list to learn: Book, bar, fish  generate most interference – another list with the same acoustic codes will mess up the short term memory
Jenkins and Dallenbach (1924)
· Ability to remember words
· Some people did this experiment in the morning – others did this in the night and were told to go to sleep
· Either going to be awake or asleep during the intervening time
· Which one results in the superior? –
· Asleep: start at 100% - drops down, after 8 hours of being asleep, you are told to recall list – 70% accurate
· Awake: start at 100% - drop down quickly – 8 hours later, they are not remember much at all
· Shows the process of forgetting
· Why is the ‘asleep’ group worse than the awake group? – Memory process  No interference – if you are asleep, there is minimal interference, some decay – if you are awake at the time, there is a lot of interference, and you will be suffering from that
· It is better to learn and then sleep for an exam – no external interference – ideal way to remember information
3 COMPONENTS OF SHORT TERM MEMORY
Phonological Loop
· Auditory coding system
Visual-Spatial Sketchpad
· Images and Spatial
Central Executive
· Directs attention, recall
· Integration
 Prefrontal Cortex





LONG TERM MEMORY
Goal: Dump it into long-term storage
· “Hard” storage system
· Unlimited Capacity: How much I put it in there, What I put in there
· Semantic Coding: Meaning – stuff in long-term memory, coded by meaning—not by sounds
· Example: Cook, Car, Dish  in long-term memory, if we want a list that is maximally interfering – need to make something that makes sense, not that sounds the same – Chef, auto, plate
· Memory Tip #3: Rehearsing: the chunking: need to organize through meaning
How to get information from STM into LTM?
· Consolidation – LTP (Long Term Potentiation): At some point in the process, somewhere along the line, you have to alter a neural structure
· Memory is a neural structure – need to make an alteration  consolidation
· Some temporary consolidations that we do during the day, they get hard-wired during the night
· Rehearsal - Before we consolidate, we need to do some rehearsing
· Maintenance Rehearsal  Keeps items in STM
· Active Rehearsal: Organizing
· Example: If you want to remember a phone number, break it into chunks – area code as one chunk, the first 3 digits as another chunk and the last 4 digits into another chunk – better than straight maintenance rehearsal
What evidence is there that STM and LTM exist?
· To distinguish: Look at examples where we see evidence from cases of brain damage –
· Example: Clive Wearing
· Hippocampus – damage – clearly has the ability to play the piano, and speak and other operative things – cannot live for more than two minutes at a time
· Example: H.M (patient) improved on task – hippocampus damage – being tested on a task – has to move their hand around a star with various orientations and trace it as fast as he can - could remember how to do it and can do it more accurately – but if you asked him if he did the task, he would have no memory of doing it – so clearly, he can remember How to do it (the physically task) – but cannot get the actual remembrance of the interaction with the task – cannot remember ever being involved in this task
· Example: Consider Trish – individual who has hippocampal damage and STM problems – she is able to live completely almost a normal life so long as she has ways to remind herself what to do  she has to write things down on post-it notes like Lenny in Momento – for Trish, she also had Ray Syndrome  - she has certain areas of brain damage that destroys her ability to move stuff from STM to LTM
· Recall Tasks: Looking for something very particular – looking for Serial Position Curve
· Example: Recall a series of words in no particular order -  Who gets it right, who gets it wrong? – the serial position curve shows enhanced recall for items at the beginning of the list and items of the end of the list
· Beginning: Primacy Effect: due to long-term memory
· End: Recency Effect: due to short-term memory
· Way to do this: Particular Task – Recall after 30 second delay – then to count backwards for 30 seconds – what this does is that it keeps our mind occupied and keeps our mind from rehearsing information
· If we impose a delay: 30 Second Delay – The curve is different – maintained the primacy effect but got rid of the recency effect – 30 second delay does not give a chance to remember the stuff at the end because now we are occupied and as a result, we get rid of the recency effect – the recency effect must be something that is due to short-term memory
· Two kinds of memory systems? – Need to get memory in there and get stuff out
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Questions to Consider
· How does organization improve memory?
· Is eyewitness testimony accurate?
· Does mood influence memory?

Question: Most likely, the memory coding for material contributing to a recency effect is
A. Visual
B. Semantic
C. Active
D. Auditory
E. Decayed

What is Memory?
· Some biochemical event – ultimately it is a biochemical event 
· Learning approach –memory is nothing but associations – associating one thing to another because we have conditioning – we have an instrumental or operant way to do this –this still doesn’t tell me what memory looks like
· Semantic network – cognitive theorists – yes, there is a biochemical event in there – but I want to look at a semantic network- this is how memory looks- - It is a semantic network
Memory as a Network
· Associative Networks
· Network of linked ideas and concepts
· Each concept represented by a ‘node’ – or a point in this association
· Different types of nodes: Fire Engine – this concept is related to all other concepts – some are closely related – Fire and Red – these two concepts are very close to the central concepts – they’re strongly associated – other stuff is related but not as closely – like “Violets” – how is violets related to “fire engine”? – Violets is related to colors like red, colors are related to fire, fire to fire engine
· Spreading Activation
· Activation of one concept leads to activation of other concepts
· Priming – if you are primed by given an associative link, you will begin to think about it faster – you can say concepts much faster if you give associative links
· Example: If you said red, you would associate it to fire, then you would associate fire to fire engine
· When you organize things in these networks, keep it tight – relate it by meaning because that is the way that long-term memory is organized – it’ll help you remember stuff if you look at the associative nodes – if you think about one thing, everything will come out so long as it is encoded as it makes sense

Memory Organization
· Subjective  We improve structure on everything coming in 
· Whether it is statements or information – make sure the structure is sound and makes sense
· Strategies: talk it out, organize it, get it out there  Key to memorization
· Study by Hamilton (1980): People who use a organization strategy of forming impression remember more than people trying to straight-memorize information
· Semantic Encoding  Ultimately, the stuff that goes to the long-term memory is semantic (has meaning) – this can help us with memory as well – This will help you get it out again rather than if you just had strung it together
· Recall Clustering (Bousfield 1953)  tells us a lot about how memory might be organized
· Example: Given a bunch of words to remember – put into categories (Cars, Furniture..etc.) – recall task: write down as much as you can – when you can’t remember any more – remember some of them were furniture – and suddenly, you can remember other words because of the categorized cluster

Cognition and Affect
· How feelings influence memory?
· Bower (1981) – Mood Congruity
· Whatever mood you are in while learning something, you will learn better if you are in the same mood while you are recalling it – it will produce a superior memory
· Almost as if mood acts as a filter – and we tag things this way
· Kind of state-dependent recall – memory will be better if you recall the state you were in while you were studying
· State Dependent Retrieval
· Eich et. Al. (1975)
· Not going to use mood for state-induction
· Going to prove that being in the same state helps
· Brought people in and got people stoned 






	Study
	Test
	Free Recall
	Cued Recall

	No pot
	No Pot
	11.5
	24.0

	No Pot
	Pot
	9.9
	23.7

	Pot
	No Pot
	6.7
	22.6

	Pot
	Pot
	10.5
	22.3





· Mood influences the kind of info we acquire and retrieve
· Seems to be consistent
· Example: if you read a story while you’re happy- you’ll remember more about how happy the characters in the story were
· Mood acts as a filter – and that filter kicks in for recall

If mood can have such a great impact, think about how it might impact an eye-witness testimony?


Eye Witness Identification
· Memory is not perfect
· There might be some people that have a heightened or superior memory- but it is not perfect
· “Shocking” events disrupt memory
· If you are in an eye-witness situation and you are the victim, and a gun is put in your face –that is pretty shocking
· This activity will not let memory act as well as it would in other circumstances
· If a gun is pointed at your face, you aren’t looking at the person pointing it- you are looking at what is in your clear vision
· We reconstruct partial memories
· Even if you can’t remember it all, you pretend to
· Your memory does this on auto-pilot- you fill things in that make sense – you fill in stereotypical elements to make things make sense
· Eye witnesses are not credible – there are a lot of factors that interrupt recalling accurate memories
Two things that will affect an eyewitness testimonies:
· Expectations
· False Retrieval Cues
· Around all the time

False Retrieval Cues
· Loftus Studies
· Video shows a car accident
· “Did you see the broken headlight?” vs. “Did you see a broken headlight?”
· Trivial difference
· If you are asked “THE broken headlight” – you are more likely to say yes
· If you are asked “A broken headlight” – you are being asked a more open-ended question
· The “The” implies that there was a broken headlight incident
· The verb change will change the recall 
· “Smashed” – sounds faster than “Contacted”
	Smashed
	40.8

	Collided
	39.3

	Bumped
	38.1

	Hit
	34.0

	Contacted
	31.8



Expectations
· Police line-up
· To identify the perpetrator
· When people come down and look at the line up that contains the person that they suspect is the perpetrator along with other innocent people – they come down and say “Okay, the police came down and caught someone – the real crook must be there” – when the person comes down and looks at the line up – the person will choose the person that is most looking like the person who committed the crime
· You will try to remember what happened, or try to remember the details that you constructed to have happened and try to identify the person who best fits what you remember
· The best way to do the lineup would be with photos so that you can change it up as many times so that the expectations will not affect the choosing process
But how accurate is eyewitness testimony?

Brigham et. Al. (1982)
· Study done in Florida
· Study set up like a crime situation – do some things to make someone stand out
· People went into convenient stores – these are people that are working for the experiementor
· First thing they did- they went up to the clerk: “Can you tell me the way to get to the airport please” – individual drags out answer as long as possible
· Second thing they did: person comes into the store and buys beer, bread, a whole bunch of stuff – Clerk rings it in- costs $18.00
· Individual proceeds to pay for the entire purchase in pennies
· These two things should make you noticeable
· A couple hours later, people who worked for Brigham came to the convenient store and asked them if they had seen anyone in a line up of photos
· Results: 
· Accuracy: Black Clerk: Much more accurate when the customer was also black as opposed to white
· Accuracy: White Clerk: Almost the same but even more extreme
· What Brigham Shows Us: If the individual is not of your own race, it is harder to recall the individual
· Out-group Homogeneity Effect- you look at people who do not look like you –they all look the same
· We recognize details more of our kind
· We do not make distinctions for out-groups that we make for in-groups
· Everything imaginable throws off eyewitness testimonies

Growing Older
· Memory fades
· If the eyewitness is an older individual – they are going to have a harder time remembering specific details
· Must face the possibility of
· Senile (old)
· Dementia (undoing of the mind)

Alzheimer’s Disease
· Best known senile dementia – not the only
· We see:
· 5% of population over 65 years old will suffer from Alzheimer’s – 20-30% of those in mid-80’s will suffer from Alzheimer’s
· 50% risk by mid 80’s if a family member has Alzheimer’s
· Genetic tag – strong risk that is related to age
· What happens from Alzheimer’s disease?
· Recent events will fade first – things that are older will stay on, things that just happened recently are going away
· Ultimately, older memories go and patient becomes “mentally vacant” – almost as if the patient is unplugging all the memory modules – as the memories fade away, the individual has more trouble recalling
· Bedridden, helpless, death in about 10 years
· Alzheimer’s is terminal – variety of drugs that can slow it down but no found cure yet
· Now that the genetic tag has been found, it can be beneficial but they are still looking for what else is happening
· Particular: produces sever degeneration of hippocampus and cortex
· Association areas of frontal and temporal lobes gone as well
· Losing brain tissue – not just losing memories as they become unplugged
· Easily observed on autopsy
· Very deep folds and extenuated in brain- tissue that use to be there is fading – experience a lot of difficulties in processing and memory
· Protein will build up and strangle cells and choke them to death

· Nerve degeneration in ACL tracts
· Reduction in ACL produces memory loss
· NE, serotonin and DA also involved
· Movement is going to be an issue as well while shutting down

CAUSE?
· Chromosome 21 defect (1 case in 3) – actual code that is coding for protein – (Chromosome 21 defect is related to Down Syndrome)
· Build up of protein results in plaques and tangles
· The Amyloid protein surrounds the neuron, the neuron can no longer get nourishment and will die (choked to death)
· Viral damage to blood-brain barrier
· Excess aluminum? Zinc?
There was a time where people thought that the above causations had no relation to the disease


TREATMENT
· Nourishment – (nutrition diet) and exercise
· Difficult: Alzheimer’s is in the older population – hard to change an appetite and diet
· “Smart drugs” (nootropics) 
· Example: Piracetam….Aspirin or Advil seems to slow progression – they will not cure it nor stop it, but they will slow it down so that you will end up with much more than 10 years of remembering
· Brain Grafts and Vaccine
· Some people take herbal drugs – people don’t know why but something is going on there with the build up of the protein – so all of these can be useful as a treatment to slow it down
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