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IS there really a separate STM? 

· Neuro psych dissociations of 2 memory system
· Different types of damage = different probs
· HM  hippocampus damage
· TF
· 2 separate memory systems, mischigan did damage to monkey to see what happens. Damage to amygdala and hippocampus impaired short term memory of objects, but not long term memory of objects. 
· Single memory approach  people who believe this suggest al memories are multi dimensional, we can forget parts of memory selectively and can happen at (memory attribute model) different rates per person
· Memories complex, suggests attribution dificits in memory where you can remember aspects of a memory but not certain things or even the memory as a whole sometimes
· Chart; Trace strength (how strong the memory is, y axis) if its at 100 it means that part of the memory is strong. x axis; retention interval (how long you can remember a particular attribute of that memory) if you forget their name and forget what they look like and their voice it gets lower. You can forget all of this but remember their smell. 
· Slower forgetting of olfactory system but ssound and name is gone faster
· This suggests single memory system but use 2 memory system because its easier to study 
· Box 8.2 in textbook
· Most neurologists look for working memory. Lyme disease first thing assessed is working memory
· Toxic poisoning, high altitude sickness (amount of oxygen because attention is using all the oxygen) (lack of oxygen = lack of attention) 
· Working mem deficits are secondary to certain diseases ie diabetes, brain uses glucose so it becomes impaired if it isn’t available.  Historectomy; uterus removal; affects working maemory too but can be fixed with hormone replacememt therapy
· Memory impairment shows up in physical and psychological disorders. IE ocd problem is they have a hard time figuring out what actually happened versus what they think happened, source monitoring problem rather than memory problem. Try to remember where they learned that information. Cant seem to remember If they did it or they imagined it 
· Ocd patients have no discrimination between performed and imagined, but studies show most anxious hand washers have better memory than average person but they don’t trust their memory and keep washing their hands because they don’t believe it
· Schizophrenia frontal lobe dysfunction doesn’t work properly, cant put their attention on one thing and cant focus on one thing. Highly distractable, suffer short term memory deficits. Attention important for short term memory. Both sides of brain impacted. Show in schizos that relatives of these patients who don’t have schizo still have poor working memory than the average person. People from this family might eb pre disposed to schizo due to their poor working memory. 
· Applicaitions of STM; 
· Used with attention, stm is used every time we read a book, when you’re reading a sentence. Each word goes in your stm while youre reading the sentence while the though is being put together in your mind. You read best when you can focus your attention and are capable of putting the whole thought together. Stm allows us continuity while were reading and understand what author is communicating. Same thing hwen someone speaks you can remember the beginning of their sentence by the end of it. 
· Role of stm believed to be gateway to LTM. Need to consolidate STM (according to hebb) into LTM. Interference with our short term M can interferes with production of LTM. Electro convulsive shock is an example of this ECT is for humans only not rats but ECS is for rats. 
· Surprising events can have same effect. ECS and surp events can cause retrograde amnestic affects (lose infor from before experience) 
· Line drawings  pictures with line drawings and snuck in a nude picture in the boring line drawings, then you get distracted and forget some of what you saw and what youll see afterwards. Picture preceding nude will definitely show impairment and sometimes memory afterwards too. 
· Encoding is the acquisition of info. Form initial memory trace for memory (file opens up) 
· Many variables greatly influence encoding. Learning to encode better means remember better. 
· Maintenance rehearsal (reading and practicing over and over) elaborate rehearsals means make connections and stuff 
· Three hypothesis of elaboration meaning; 
1) elaboration hyp: states that we expand newly formed memories that are related to other fact that are store in memory already (figure 9.1) hard to imagine abstract words such as fact but crab and lamp have mental images readily so easier to elaborate. Elaborative memories have many more associations and stuff than other types of memory associations. When we want to retrieve a memory, its easier to retrieve memory for crab then for fact. More associations make it easier to pull out when needed. Concrete words more retrieval cues than abstract words. Elaboration impacts encoding and retrieval both. 
2) Distinctiveness hyp; approach believes disitinctive memories stand out. Shallow data (not much info) can lead to easier retrieval sometimes as long as the memory is distinctive. Ie unusual words remembered better than usual words such as lymph, whereas airway is normal . distinctiveness by other reasons too. Anything that stands out. Environemtn can be distinctive. 
3) Cognitive effort hyp; elaborative process requires more glutamate, atp, currency, brain has to work harder. Requires more effort. How can we assess cog effort? Primary and secondary task. If prim. Task requires tons of effort how should we perform on secondary? Not so great. Primary task requires little effort = secondary should be done well. 
· All 3 hypothesis realistic and data support it. 
· Imagery for memory and pictures: tend to remember words more redily, concrete words better recalled than abstract, memory for pictures is even better than for words. Pictures so well remembered for humans because there are so many details you can associate, many cues can be used in  comparison to words. Objects even better recognized than pictures, objects best. Pictures easier than words because of dual coding (word + picture) 2 systems used. 
· Meaningfulness; someone compared retention of poetry pros with nonsense syllables, people remembered pros more than nonsense. When words are meaningful, tend to have more use, hear them more, use them more often. Ease of pronuncibility, easier to say makes it more meaningful. When you can pronounce something, working mem can be activated, meaningful words more imaginable ie dog vs liberty or justice.  Meningful words more associations. Meaningfulness has to do with prior knowledge. The more you know the easier it is learn more about. Domain specific knowledge, after class more domain specific knowledge. Foundation for other courses. Can create meaningfulness with unfamiliar words but just gotta make the effort to make it meaningful. 
· Presentation variables: 
· Testing effects  studying is passive. Much better to do practice tests than passively study notes. SSSTTT-FT better than those who just SSSS. Practice tests better because cognitive operations of fake T is similar to actual test . transfer appropriate approach. More cog effort required than passive reading. Use more when you put in effort cause youre firing your neurons. Pre testing mimics final actual exam. Memory retrival better because operations match. Show improvement on material that they didn’t even practice test on because you activate your brain. Tsting implies feedback so you know how well or bad you did which is critical for improvement 
· Isolation effects: von something effect. She showed that unusal or distinctive material better remembered than non dist. Words all grey (list) except one that would be bright red. Bright red remembered better (isolation effect, bronsmothing). Increase perception, encoding, visual system works harder with the red than black or grey words. Process disti. Bits of info differently. Differential processing view. Show this with EEG when subjcts notice and attend to information they notice quicker and attend more to isolated items and things that stand out. If it stands out in encoding it stands out in retrieval as well. Rats show isolation effects. Learn distinctive maze features much more readily. Primacy effect makes use remember first words better and last words better due to recency effect. The middle stands out because of isolation effects chart:
· seductive details; stories take away the important stuff from remembering. Cocktail party phenomena: sex or your name, you turn your ear and your attention goes there. Attention divertied distraction, focus on seductive detail. So you don’t focus on what you should be remembering. Attention takes energy, cant have unlimited attention. 
· Learner variables: 
· Age personality type, incidental vs intentional learning are two different things. We end to remember unnecessary thing in our daily life even though its not wht we intend to remember. Incidental learning can be as good as intentional learning. Can remember facts with no nemonic information or interest. Medical students and faculty differ when theyre asked to do certain tasks. Both groups given patient records and need to use to diagnose or remember info. Med student vs faculties. Faculty with experience tend to make their diagnosis and remember theirs and remember the specific facts that were critical to their disagnosis, but students better at remember 20 facts wether they were useful for diagnosis or not. 
· Incentives; reward can increase responding. Once a subject is committed to learn are intrinsically motivated by nature but not everyone is that way in the general population. Reward has little effect on you. 
· Interest: when were interested in a topic we increase retention of that information. When interest is peaked, easier to expand attentional mechanism and material base.  Men vs women, personal relationship details remembered better by women, women ruminate better and more. Report they have increased clarity and vividness for past and current relationships, believe they have domain specifc mem with relationship but they actually aren’t cause its not proven, they don’t remember the details much much better
· Arousal; psychological and physiological arousal. Chart : recall x axis arousal y axis inverted U line. Moderate levels of arousal are the best for storing info vs being too stressed or not stressed enough. Caffeine is too aroused. Study where they operationalized arousal hurricane : high arousal when hurr in the house, moderate arousal when it didn’t come in their home but cause external damage, low arousal when very low damage less affected. Moderate grp remembered more about the storm than those of low and high arousal, more impaired memory. Manipulate arousal to study this such as assessing people when theyre tired or caffeinated. Circadian cycle. Asses people at different times of day to manipulate arousal. We can give drugs to stimulate nervous system which increases alertness. Depressants make you less aroused decrease activity. Different ways manipulated differently
· Box 9.2 Sleep learning: sleep evolved to support memory. Doesn’t mean you can listen to a tape while sleeping and learn things. Cycle through different stages of slp. Stage 1-2-3-4 and REM = 90 mins. These stages are restful but not full aslp. Slow wave slp and REM are dfinitely sound aslp (stage 3 4 and rem) first 4 cycles active and gets slower with slow wave but REM is almost like youre awake. Brain is stimulating itself in REM slp because neurortransmitters are being released. Stage 1 you might learn from a tape. REM stage impossible to pick up info. REM gives info through dreams. If you wake up during REM cycle you remember your dream because theyre in short term memory but you cant consolidate them to long term memory because brain wants you to know difference between being awake and dreaming and things that happen in real life. Sleep after learning is critical ie learning and 8 hours of slp is good for you. Learning memory and sleep evolved together. We slp because we learn. People who learned infor then slept for 8 hours retained infor better than those who stayed awake. Sleep protects memory from interference and increases consolidation. Rem slp is required for consolidation. Rem sleep pattern looks like same signature as when youre learning a task because brain is consolidating learned information in case its useful in the future. Offline processing. 
· Anesthesia limits arousal level but data shows we cant move and we cant feel pain during anesthesia But youre conscious.  How can we have cognition even with such low arousal?  Implicit system doesn’t need consciousness so its still functioning. Implicit can occur under very low levels of arousal. 
· Stimulant drugs: durgs that are stimulants increase arousal levels. Caffeine; is actually a drug and impacts neurons by increasing action potential which releases more neurotransmitters. Most common neurotrans in brain is glutamate. Coca cola used to have cocaine which cause memory to work better because of the stimulating effect of these drugs. Do stimulants induce learning or just increase arousal? Only increase arousal but too much arousal refrains you from remembering. Dose matters. And sex of individual that’s taking caffeine. Women have higher fat so a lot of stimulant drugs don’t work immediately becayse fat absorbs and releases slowly whereas men it releases immediately. 
· Circadian rythms and learning: arousal changes per person depending on this. Night arousal or morning arousal. 
· Emotions and encoding; emotions affect memory with emotional arousal which focuses our attention on certain aspects of the information. So you lose other parts. Weapons affect; when you see a gun that’s all you focus on not even the persons face. Emotional arousal focuses attention on details and exclusion of other details because attention is limited capacity. Emotion produces bodily arousal epinephrine norepinephrine cortisol etc. released from gland into body = hormones, in brain = neurotransimitters. In body activate receptors which stimulate amygdala which is aware of stress. Amyg. Implicated in formation of LTM in emotional events. 
 Chap 9 encoding contd

· Aderall and retailn most used drugs
· Wont quiz on schemas 
· Box 9.4
· Adhd first disorder created to use a drug for. Ritalin crated by a man who named it after his wife cured her of her nerves of talking in front of strangers and then drug companies bought it
· ADHD attentional system is damaged wether its due to chemical imbalance
· Some people show great benefits from taking Ritalin but not many 
· Dosage goes up with more and more use
· Aversiveness is a good thing it makes us more persistent
· Learn from unpleasantness and getting rid of unpleasant memories is not a good idea

Chapter 10 

· 84% psych grad students believe everything we learn is permanently stored in our minds  permanent memory hypothesis
· most psych grad students we cant pull it out because of retrieval failure but its there
· this is bullshit 
· but has importance in our history because we thought this was how it worked
· penfield when he would do epilepsy surgery, he would take an electrode and stimulate different areas that he wanted to remove to see if it was critical before he would remove it. When he stimulated around temporal lobe, long lost memories would be remembered. This made him conclude that all memories we form during consciousness are all deep within our minds. Everyone believed this for 20 years. 
· In the last couple of decades, current litt. Shows most patients never experience these long lost memories. Also when youre stimulating brain it communicates by electro something chemicals and to stimulate you use electro currents which isn’t good for brain. Validity of memories are also proven to be less reliable 
· Hypnosis was believed to be able to trigger forgotten memories, these recovered memories were people who were highly susceptible to leading questions and manipulation. 
· Nature of storage: 
· Psychological model of semantic memory: how we store our general knowledge, semantic knowledge similar in most people episodic is idiosyncratic. Semantic network theories assume all items in our semantic network are interconnect by associations or neuropathways these connection strengthen with use and become less strong with disuse. Telling the same story, securing memory, but if you never tell it you forget it over time. Table highly connected to chair but not aardvark. Repeated associations strengthen relationship. Experience important. Common assumption of sem. Mem. Model: spreading depression (trigger chair, all items related to chair will be triggered) activation of one item in semantic memory spreads automatically to adjacent items. When it spreads it causes us to retrieve table even faster (if chair is spread). 
· 2 imp. Factors that limit activation across networks: activation weakens as it diffuses across network. So tons of connections makes it harder to pull info. The larger the network the slower the activation. Also, activation spreading with one item with lots of connection is different than from one item with few connections. Less connections will be more activation, more connections means weaker activation = fan effect. 
· Neuropsychological dissociations; memory loss related to injuries etc. modular approach suggests we have separate modules that hold similar information ie nouns, recognizing faces, etc. 
· Prosopagnosia; cant recognize face. Can see it describe it but not recognize it. (illustration of modular effect) 
· Biological substrates (changes in brain that happen when we learn); biochemical changes in neurons and glial cells occur during training and after training so during consolidation. RNA increase can happen and it means increase in transcription and increase in proteins. Functional proteins are changing because proteins do all the work of structural change. Memory molecule theory; worms trained to learn a maze chopped up and fed to other worms and they knew the maze (not true frinding) 
· All learning is thorugh changes in neurons. Connections; number of synapses may change after learning something ie 200 synapses increases to 300. Release more neurotransmitters ffrom one connection depending one complexity. EC animals increased number of connecitons in hippocampus, increase in synaptic proteins such as receptors that makes hippocampus work better than impoverished animals. Memory different in EC and IC animals, EC rats do better in hidden water maze because theyre better (enriched socially) 
· Consolidation theory; consolidation happens for over 100 years now. Memories start out as very changeable an temporary unless consolidated and straightened. Can be consolidated into long term structural changes. Very susceptible to changes before consolidation, but after consolidation structure of brain has been change. Structural changes that occur are completely resistant to modification. When we have temporary memory, can prevent consolidation through interference through ECS. When training an animal for hidden water maze trained animal gave them times etc then brought them back 24 horus later to see how fast they can find platform (rats). If doing ECS 2 mins before retrieval, 30 mins or 4 hours before retrieval. Can block consolidation with protein synthesis inhibitors (block new proteins)
· Propanarol blocks receptors for epinephrine and norepinephrine, prevents amygdala from reading that youre stressed out, theory says you can block traumatic memories from forming for individuals. People proned to PTSD, reminded of thing cause them to have PTSD. When receptors feel stress release, you block it then body doesn’t even realize. This drug works, prevents people from manifesting PTSD. 
· Arousal can have different effects on diff stages of memory. Can aid in encoding iif intermediate, can facilitate consolidation, emotional arousal impairs ability to retrieve memory. 
· Many studies show correlation between stress level of cortisol epinephrine and norepinephrine (release by adrenal gland) also have receptors in brain so brain hippocampus and amygdala are very sensitive to these receptors and know when youre stressed. Study shows correlation of levels of stress in blood influenced how well they remembered water maze. Caused authors to perform another test to be sure of findings. Brought rats to water maze, 8 training trials, after they waited 24 hours to assess memory of original days training. Some groups had ecs 2 mins before retrieval, some had ecs 30 mins before and some had ecs 4 hours before retrieval. Shocks used at different times to induce arousal to see what happens to memory. 2 mins and 30 mins and 4 hours; youre somewhat out of consolidation and youre going into retrieval storage. 2 mins and 4 hours ecs had no problem recalling where platform was. But 30 mins before animals something happened their memory was awful and couldn’t remember memory of platform. When animal is shocked, stress hormones peak at 30 mins after shock. CHART: x axis cortisol level epinephrine and norepinephrine. Y axis shock rtreatment line is inverted U. 2 mins low 30 mins high 4 hours low. Overly emotional = crying. Babies who cry forgot how to use mobile those who didn’t still remembered. 
· Imagination inflation; everytime you pull a memory out you can store it a little different every time. The more we use a memory the more it can be reconsolidated. We can show confusion between mems that actually happened or imagined and embellished events. If you hear a story told by someone enough, repition occurs and you might think that story is yours. The more we ruminate about something, the more prone to confusion we are. Thinking over and over its bound to be changed in our minds. Also, sometimes people plant memories in individuals, especially children extremely susceptible to this. People who are suggestible to hypnotism, their implicit system works different, hypnotism can pull out of implicit memory that youre not even aware of and then you can fix it once youre aware of it. 
· reconstructed memories means taking encoded memories and altering them. When we activate or retrieve memory we make it susceptible to disruption and alteration. Tons of data to support this theory. When memory is retrieved it goes back to short term memory then susceptible to disruption. When restored, its stored differently (reconsolidate the short term memory which is pulled from long term then it changes) 


Chapter 11

Spatial memory 

· t maze; animalz put into starting area, trained to run for food they love ie lucky charms or chocolate. Put food in right side of T. Rat runs right to food as soon as door is lifted because of either  2 reasons; 
1) response: learn to turn right everytime. See stimulus (S-R learning) stimulus and response is running to food. 
2) Place (by Tolman) ; aniimals learning a map and then turning to the place of the food because of their learned map. 
· Changing place of starting for rat proves what theyre using (memorizing response means turning right, but if they realize starting areas change due to place memorization, they’ll turn the right way)
· Most rats try to do this hippocampaly then with experience and practice it changes to striatle based memory system (thourgh repetition) 
· Submerged version of water maze; dependent on hippocampus. As location is learned speed gets faster and faster. Virtual version used in people. Alzheimers patients can do SR version but not virtual version. Parkinson diseas, damage to striatum, can do spatial version with hidden platform, but can do SR version. 
· Maze learning and the brain; common tools to figure out what structures responsible for what type of memory. Hippocampus removed bilaterally they cant do hidden platform but can do SR version. Striatle damage cant do SR but can do hidden. London taxi drivers good spatial memory, they have huge hippocampus volume, EC rats huge hippocampuse. PTSD have atrophy hippocampus, shrunk. Spatial good increased volume, poor spatial volume have anatomical shrinking. 
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