7. Memory

Practical suggestions to improve memory
· Don’t cram… it works short term, but tog-term-wise, it isn’t very efficient. 
· Attach the material to a visual or auditive image. (Highlighting, photos, simplifying)
· Remembering the visual location as to where a concept is on a page (and the visuals near it). The visual associations will help you recall what you studied
· Hierarchies of things, or grouping
· Minimize interference
· SLEEP. You need sleep to be alert. Sleep helps consolidate your memories overnight. 
· Testing yourself: active learning. At the end of the night, chose 5 questions out of the book that make you define things. You’ll actually remember the answers, even if you didn’t get them right. 
· The 1st answer you chose is typically the right one after you review things. Don’t double guess. Cross through the 2 that are definitely incorrect.

How much information comes into our senses:
· During waking hours, we see a different image about 4 times/second. Each “image” fires about 1 million neurons in the retina alone.
4 million bits/second
14 illion bits/hours
330 llion bits/day
and that’s JUST the retinal image. 
· We don’t remember much of it, and we don’t remember much of all the sensory information we get form out other senses… or much of the neural processing that goes on after the initial sensation.

What is Memory?
· What we decide and select and work on to stuff into a temporary storage. It’s a process, not some “external hard drive” or some storage device.

Memory processes: “memory is a process, not a storage device”
· Encoding, storage, and retrieval
1) Encoding: getting info into memory
2) Storage: retaining info in memory
3) Retrieval: recalling or using previously encoded and stored information 

Three Stage Model of Memory:
· Sensory memory is for fleeting audio or visual events. 
· In order to get that into working or short term memory, you have to encode it into some way and chose specifically or process what you must remember
· Think of the way the Queen is facing on our coins… the sensory information is there but we are failing to encode the information, we have the working or short term memory but we can’t get it out of there in a sense

Processing:
· Automatic processing is something we don’t really try to remember. It’s effortless. It’s unconscious encoding; it’s automatically encoded.
· Effortful processing is when you must try and put effort into remembering or memorizing something. You have to do some encoding and put effort into it.

Hermann Ebbinghaus:
· If we are going to do effortful processing to encode info, what strategies work best? EBBINGHAUS’ answer was repetition.
· He made a list of nonsense syllables (he wanted to study the pure sense of memory). He would try to memorize these words through repetition. Writing and saying until eventually, he was capable of learning all 2400 of those words. Tp his surprise, if he practised more often, the better his memory
· His experiment showed that with more repetition/time, more memory and learning was retained.

What affects encoding?
· Spacing, Recency, and Primacy effect

a) Spacing effect
· Distributing work evenly over time and not cramming

b) Recency Effect:
· you will tend to recall the last items in a list better
· If you have a long list of words to remember, the first few are remembered well, and the end ones as well, but the memory for the middle ones will be poor (they stay in short term memory) because there is interference between the things learned at the beginning and at the end. The middle ones disappear in this unwashed mass

c) Primacy: 
· If you have a long list of words to remember, the first few are remembered well but the memory for the middle and end ones will be poor (they stay in short term memory. You tart off with a “Niagara falls” on info to remember but then getting that water in a small pipe limits the amount of words learned…

Strategies for initial encoding of information
· When there is a lot of semantic depth, you will remember things more easily
· Make the chunks bigger so you have a bigger memory

a) Chunking:
· Self-explanatory. Remember 6136236175 instead of 613 623 6175. The chunked one, or spaced one, is easier (area code, local calling, then the last 4 digits)

b) Mnemonics:
· Using a visual memory instead of remembering things as you just see them on paper or as you read. You use visual or mnemonic devices because of the visual imagery used. 
· This isn’t a useful skill but there are situations like exams where it is useful. You can use this to improve help with your memory

Hierarchies:
· “Name all possible creatures on the earth” would be hard, but going through hierarchies makes it easier.  Going from most vague to most specific, or grouping.

c) Visual encoding:
· Encoding shape of words doesn’t work well, but visual associations do. Adding meaning (semantics) increases memory. Remembering meaningless things… like the periodic table can be done through chunking, hierarchies, and mnemonics. You can chunk through alkali metals, earth metals, transition metals, lanthanides, etc and etc. Colours and such as well!

Organizational Encoding Applied to Studying:
· Outlines and Headings (and 2 main points of each) – if you actually write this stuff, it’ll stick!!




















Storage

Visual Iconic Memory:
· photographic recall test (almost like a video imaging snap shot of what you see)
· SPERLING!

Auditive Echoic Memory:
· Almost like a tiny tape recorder in our brain or ear and you can pick up the last few words of something. It lasts a few seconds. 

Sperling’s Iconic Memory:
· problem with flashing the letters: do we not see them or do we have trouble into getting them from sensory to short term memory/working memory

Duration of Short-Term Memory
· Short-term memory decreases quickly after some time, like 18 seconds. It’s rapid!

Capacity of Memory:
· There are specific parts of the brain responsible for encoding and arranging this info, but there is no specific place within the cortex where memories are stored. The memories are stored in a network of neurons in the brain.

Neural basis for long term memory storage:
· Memory is in the cloud of neurons
· LTP
· Sea Slug Example:
· Has 100 neurons; they trained it to avoid a particular blast of water. Then they dissected it and looked at the change of neural cells between a practical axon and dendrite. 
· Through experience, the slug withdrew its gill more quickly
· More serotonin found in the synapse

Note: LTP is a physical basis for memory

LTP
· LTP-blocking drugs interfere with memory
· If you lack an enzyme needed for LTP, you cannot navigate (a mouse can’t navigate through a maze without the enyme needed for LTP)
· Injecting rats with a chemical that blocks LTP erases recent learning.

Explicit Memory
· Things that can be consciously recalled
· HM (Amnesia patient) suffered epilepsy and lived until about 80, but he was unable to form new explicit memories and new events or facts in his life.
· Effortful
· Occurs in the hippocampus (part of brain that helps you form these explicit memories)
· Limbic system takes memory and stuff them in the memory of the brain, but it is highly influenced by our emotional state
· Slow wave sleep: unconscious and conscious stem is consolidating things into solid memory

Implicit memory:
· Without conscious recall of how you learned or remember the things, and without conscious recall of how you recall things
· If you don’t think about it, you’re smooth with it
· Cerebellum
· Little brain
· Automatic memory occurrence

How we know: Patient HM
· He could not recognize himself at age 27 in pictures, but he could not recognize him in the mirror as a much older man years later.
· Lost explicit memory for events after his surgery (WWII)
· Retained implicit memory: performed normally on procedural memory and priming tasks  e.g. Playing tennis and checkers ad such
· Suggests that explicit memories are processed by the hippocampus, and implicit memories are processed elsewhere in the brain.

Emotion and Memory:
· Memory happens with some sort of emotional state attached to an event, or it is stronger in these cases.
· Emotion almost locks a memory in.
· Glucose response: sugar in your blood signals your brain that something is going on, and the amygdala starts to produce additional hormones and dumps more stuff into your blood (parasympathetic and sympathetic responses are strong) and you consolidate the memories through the emotionally stressful events (flight or fight response).
· We do need some emotional to identify what is and isn’t a significant event

Flashbulb Memories
· Clear, detailed memories of emotionally significant events.
· Often our earliest memories are for emotionally significant events.
· BUT Remember… memories are constructed, not stored – not perfect representations of what really occurred

Emotional memory:
· When we have this memory, it spurs production of hormones and they consolidate those circuits.
· PTSD: experimental drugs that block the memory are a way to help people who deal with PTSD (25% of people). It stops these memories from forming. It’s useful in a stressful situation (when you’re in Iraq and you have to kill some people to get your group of people out of combat, and some people suffer lots of stress reactions. After the event, you take a pill that stops these memories from consolidating. You’ll still remember what happened and such, but it’ll stop the emotional attachment of that memory. You’ll remember the event but you won’t end up with that sort of trauma).




































Retrieval

How and Why we remember/forget
· Sometimes we fail to recall things even though we remember things
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Retrieval:
· What affects it:
· Context effects  ability to recall is improved when in the same context as the initial experience
· E.g. words heard under water are better recalled underwater; words heard on land are better recalled on land; recall was poorer when the learning and testing contexts did not math (land/water and water/land)

Note: All available on slides


 




