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Chapter 6: Learning
Learning

· Learning is an adaptive process in which the tendency to perform a particular behaviour is changed by experience.  

· Learning generally refers to the effect on behaviour of certain types of interactions between the individual and the environment (or between environmental events), which includes all sources of stimulation impinging on the individual’s sense receptors within a given period.

· Making connections (associations) between events. 

Learning

· Behavioural theories attempt to relate units of behaviour, called responses, to units of the environment, called stimuli (the plural of stimulus).

· Focusing upon explaining current behaviour and predicting future behaviour (relating future stimuli to future responses) 

Learning

· “Learning is an adaptive process…”

· Evolutionary Theories would focus on the adaptive aspects of learning to survival.

· Organisms that were able to “learn” (i.e. determine relations among events) were able to survive in a changing environment.

· But learning still occurs even if the environment is not changing – the organism “learns” that the environment has not changed.

(the bear and the stream)

Learning

· Learning can not be observed directly, only inferred from changes in behaviour.

· The “ah-ha” expression does not count as observable learning

· Learning can occur even when there is no noticeable change in behaviour.

· i.e. Stop, drop & roll

Habituation

· The Orienting Response – our attention is drawn to a novel stimulus

· Habituation – learning not to respond to an unimportant event that occurs repeatedly

· (whistle vs. Baby’s cry)

· Ignoring unimportant stimuli is adaptive for survival

· Sensitization – based on some prior stimulus, we become more responsive (more sensitive) to a subsequent stimulus.  Not necessarily the same stimulus.  (horror movie è creaking floor)
Habituation
· Short-term Habituation
· Temporary
· The result of stimuli that are presented quickly in a short period
· Long-term Habituation
· Lasting
· Results when stimuli are spread over a longer period
Classical Conditioning
· Pavlov & his dogs
· Classical Conditioning involves learning about the conditions that predict that a significant event will occur.
· Also called “Pavlovian Conditioning”
Pavlov’s Discovery
· Originally studying the mechanisms underlying digestion (not psychology)
· Realized that the dogs had learned to anticipate the food based on environmental stimuli (the presence of the dish or the person doing the feeding)
Classical Conditioning
· UN-conditioned Stimulus (UCS) – a stimulus that naturally elicits some response.
· UN-conditioned Response (UCR) – a response that is naturally elicited by the stimulus.
· Pavlov’s dogs – naturally salivate in the presence of food
· Conditioned Stimulus (CS) – some stimulus that was previously neutral (i.e. it did not automatically elicit the response) – through repeated pairings with the UCS – becomes a “cue” for the response (what was previously known as the UCR) – i.e. the CS now elicits the response.
· But this response is no longer referred to as the UCR
· Conditioned Response (CR) – the response that was previously referred to as the UCR, when it is elicited by the CS, is now referred to as the CR (but it’s still the same response).
Without Prior Learning
UCS (food) naturally elicits UCR (salivation)
This is a natural reflex action
Before Conditioning
The Bell is a neutral stimulus
During Conditioning
The Neutral Stimulus is paired with the UCS
The UCS is eliciting the UCR
After Conditioning
The CS (previously neutral stimulus) now elicits the CR (salivation)
The Biological Significance of Classical Conditioning
· The ability to learn to recognize stimuli that predict the occurrence of an important event allows the learner to make the appropriate response faster and more effectively 
· Stimuli that were previously unimportant acquire some of the properties of the important stimuli and can now modify behaviour 
Basic Principles of Classical Conditioning
· Acquisition – “the learning phase” – during which conditioning occurs – the organism learns that the CS is reliably paired with the UCS, and learns to exhibit the CR to the CS.
· Three factors affect the strength of the CR (“strength” = the ability of the CS to elicit the CR and/or can refer to the intensity of the CR )
· Timing of the CS & UCS (contiguity)
· Reliable pairings (contingency)
· Intensity of the UCS
Basic Principles of Classical Conditioning
· Extinction – when the CS is repeatedly presented without being followed by the UCS
· Spontaneous Recovery – almost as if we have forgotten the extinction.
Timing & Intensity
· Timing – the order and timing of the presentation of the CS & UCS
· Optimal delay
Timing & Intensity
· Intensity – the intensity of the UCS that the CS is paired with will have an impact on the ability of the CS to elicit the CR.
· A weaker UCS will not produce a strong relation between the CS and the CR.
· Intensity in the UCS(unconditioned stimulus) is weak, it will take us longer to make the association
Differentiating one stimulus from another 
· This process of learning would be useless if we were unable to determine which stimulus predicted which event 
· Generalization – when a stimulus that is similar to the CS will also elicit the CR 
· Discrimination – being able to determine the CS and similar conditional stimuli (CSsimilar), and dissimilar conditional stimuli (CSdissimilar).  
· The CS and CSsimilar will elicit the CR, but the CSdissimilar will not.
Blocking
· What happens when a second neutral stimulus (CSB) is presented together with a previously conditioned CS (CSA)? Training the organism that the CS predicts the arrival of the UCS ex chime/bell perdicts the arrival of food. Adding another signal, bell + light= then food. This new signal (light) is also a signal that food is about to arrive. Will the organism be able to figure this out? No. BC the bell is already meaningful so theyre gonna be so distracted by the bell that they wont realize the light is also a sign.
· Blocking – The previously conditioned CSA will interfere with the organism’s ability to pair the new CSB with the UCS – hence the CSB will not elicit the CR.
· Example of blocking: In typical classical condition= chime, food, salivation. If we learn this then the chime will produce salivation. Now the chime will block/prevent us from learning that the light is also a CS. Blocking= light+chime, food, salivation.  Since we’ve already learned that the chime means food, we are blocked from realizing that the light means something.
Higher order conditioning
· Then we learn the red light perdicts the chime
· -the red light is a CS for the chime
· -the chime is a CS for food
· The red light comes to elicit salivation- but only through pairing with the chime (the red light is never paired with food)
· bc the light =bell and we know bell has meaning, we will begin to salivate in response to the light
· higher order conditioning: light, chime, salivation
Types of CRs
· Excitatory Conditioned Response – (what we have typically been discussing thus far) – The CS signals that the UCS is about to occur.
· Pavlov’s assistant walking into the room (the CS), prior to feeding the dogs (the UCS) 
· Inhibitory Conditioned Response – when the CS signals the absence of the UCS
· Imagine if Pavlov had a second lab assistant – who’s job it was to observe the dogs in between feedings – thus, when this assistant entered the lab, it would signal a period of “no food” A signal that the important thing is not gonna happen. Example: pavlov and his dogs. Feeding the dogs. Imagine he has 2 assistance. 1st feeds the dogs. Whenever the assistant walks in she feeds them so the dogs would learn that her presence is a signal that food is about to arrive. So the 1st assistance would be the exitatory __. 2nd assistant sits around all day and observes dogs behaviour while dogs are not being fed. Lunch break is while the dogs are being fed. So she leaves when the dogs eat. 1st comes back in to feed dogs. 2nd assistant is a inhibitory response. She inhibites the respone, the production of saliva. They would not salvitate in the presence of her.
Conditioned Emotional Responses 
· Many stimuli are able to arouse emotional responses
· Phobias are probably an example of a conditioned emotional response
· Phobias are an unreasonable fear of specific objects or situations, learned through classical conditioning
· Either through direct experience, or through observation of the experience of another (seeing, hearing about, reading) Most affective areas is for treating phobias. Fear response is very addaptive. Example: natural fear of heights. But the amount of fear should be the amount of danger ex standing on the stage- you would be aware and not fall off but you shouldn’t be too worried but if ur on the edge of a building you should be scared. In phobias the amount of danger and the amount of fear is not the same. More fear with not that much danger.
Conditioned Emotional Responses
The Development of Fears & Phobias 
· Watson & Rayner (1920) – “Little Albert B”
· Demonstrated the establishment of a conditioned emotional response
· white rat alone - not afraid
· white rat paired with loud noise
· white rat alone - afraid
· rabbit alone - afraid
· fur coat alone -afraid
They demonstrated how phobias are created. Used a baby. First they demonstrated that he had no fear. They showed him a little white rat and he wasnt scared. They went throught a classical conditioning procedure. Show him the rat then made a loud noise and he got scared.
Summary
· Classical Conditioning – focuses on learning about events in our environment.  Specifically, relations between events (i.e. so that we can predict future events). Learning about things that are happening in the environment. It is a signal that something else is gonna happen in the environment. This allows us to make perdictions. Ex bell food
· Habituation – is essentially a form of Classical Conditioning – where the stimulus is not paired with any meaningful event, thus we learn to ignore it. Also a form of classical conditioning. Learning that one event is signifying the abscense of something meaningful.
Operant Conditioning
· Operant Conditioning – Focusing on the learning that occurs when we pair environmental stimuli with our own behaviour (“operant behaviour” – the organism learns by “operating” on the environment) ex: the big bang theory when she gets a chocolate. “Using chocolate as positive reinforcemnet for what you consider good behaviour.” It works by now looking at the conection b/w the organisms behaviour & the consequences. If u like the consequences ur more likely to repeat the behaviour but if you dont like it ur less likely to do it. 
· Based upon Thorndike’s Law of Effect.
· The consequences of a behaviour effect whether that behaviour will be repeated or not. This is the essence of operant conditioning. Skinner gets most of the credit cuz he did most of the reasearch of how this process works but thorndike was the originator of the idea.
· Behaviour that leads to positive outcomes has a greater tendency of being repeated.
· Behaviour that leads to negative outcomes is less likely to be repeated.
Operant Conditioning
· When we engage in some action (a behaviour) and this action causes a favourable outcome, we are more likely to repeat the action (in order to repeat the favourable outcome).
· When an action causes an unfavourable (aversive) outcome, we are less likely to repeat the action.
· The basis of OC is thorndikes law of effect. 
Operant Conditioning
· Skinner
· Pioneering work on Operant Conditioning
· The Operant Chamber (the Skinner Box) & the Cumulative Recorder were immensely valuable to being able to study animal behaviour
· The Three-Term-Contingency
· Skinner box is an automated learning tool. Works well for rats, pigeons(button food thing) Before skinner evented this a student would sit there and watch the animal and wait for them to do the behaviour. He invented the cumulative recorder -Paper wheel kept a tally
The Three-Term-Contingency
· The presence of the Discriminative (or Antecedent) Stimulus indicates that our RESPONSE will elicit a particular CONSEQUENCE.
· The consequence could be positive or negative.
· NOTE – the changed meaning of “response” (Previously, the organism’s reaction.  Now, the organism’s behaviour, which leads to the consequences)
· He developped the three term contingecy. Response is just the organisims behaviour. Organism engages in some behaviour, then there is some outcome to the response ex food pellet is delievred or shock. It could be favourable or unfavourable. Ex: chris saying can i have a cookie around campus, he would get no cookie.  Grandma would be the discriminitive/antecedent stimulus. In her presence he could say may i please have a cookie she would say yes. Response leads to outcome (getting a cookie) that was a favourable. Unfavourable: he could climb on the counter (response) and get his own cookie but in the presence of grandma climbing up on the counter would lead to an unfavourable consequence – getting smacked and no cookie.
Discriminative or Antecedent stimulus -> a response -> favourable or unfavourable outcome
Operant Conditioning
· Appetitive Stimulus – any stimulus that is good or desirable 
· Aversive Stimulus – any stimulus that is unpleasant or painful
Operant Conditioning
· Primary Reinforcers – a “natural” reinforcer (i.e. food, water, sex)
· Secondary Reinforcers – a reinforcer that is not innately satisfying, but becomes a reinforcer through conditioning.  Token reinforcers (i.e. money) are secondary reinforcers.
Types of Reinforcement/Punishment
· Reinforcement – increases the likelihood that a response will be repeated. 
· Positive Reinforcement – a response is regularly and reliably followed by the onset of an appetitive stimulus 
· Negative Reinforcement – a response is regularly and reliably followed by the removal of an aversive stimulus
· Two types but they are both reinforcment so we are making a behaviour either me more or less likely to be repeated
Types of Reinforcement/Punishment
· Punishment – decreases the likelihood that a response will be repeated
· Punishment – a response is followed by the onset of an aversive stimulus (a punisher) behavious is followed by something bad ex: do behaviour get a spanking
· Response Cost – a response is followed by the removal of an appetitive stimulus. Something good goes away ex: you hit sibling at the table and dont get dessert. That is a cost to your behaviour. 
· In both cases we are decreasing the likelihood that we’ll do the behaviour again
Types of Reinforcement/Punishment
· Extinction – a decrease in the likelihood that a response will be repeated.
· The response had to have been previously reinforced. 
· The reinforcement is no longer paired with the response, hence the frequency of the response decreases. 
· Behaviour has been reinforced, now we remove the contingency. Ex: you dont get a cookie so why would they bother doing it again.
· We are changing the frequency of behaviour 
Generalization & Discrimination
· Similar concepts to Classical Conditioning
· Generalization – giving the response to stimuli that are similar to the Discriminative (or Antecedent) Stimulus. Ex: generalizing (asking grandmas for cookies) and give same response that look similar to the antecedent stimuli
· Discrimination – learning to distinguish between different types/forms of Discriminative Stimuli.  We learn to tell people apart.
· Also apply in operant conditioning
What about creating complex, or novel behaviours?
· Shaping – reinforcing any response that successfully approximates the desired response.
· Want a rat to press a lever? Rewarding behaviours that are kind of close, ex rat gets food pellet just for walking towards the lever. Then u take it away cause its not good enough and u want them to sniff it. Then they figure out they cant just walk in that direction they have to sniff it. Then u take it away..make the put their paw on it...not good enough.....take food pellet away and only reward them when they press is.
· Reinforce any movement toward the lever, 
· Then, only reinforce touching the lever,
· Then, only reinforce pressing the lever
Do we have to reinforce every behaviour?
· Intermittent Reinforcement – reinforcing some, but not all, of the responses.
· This leads the organism to expect the occasional unrewarded response – and hence the organism is more willing to keep repeating the response even when not reinforced
· The response is more resistant to extinction
· If those 2 things are alwyas reliably paired ex: press lever get food pellet, but if u press it and get nothing then its gonna lead to frustration and extinction . However if sometimes it doesnt work then im used to it. SO if it doesn’t work in gonna keep trying cause i know its gonna keep working eventually.
· Learning phase will be slowed down BUT behaviour will be more resistent to extinction.
Schedules of Reinforcement
(all based on not reinforcing every response)
· Ratio Schedule of Reinforcement – (two types) – both based on keeping consistent a ratio between number of responses and the number of reinforcements
· We are reinforcing some ratio or percentage of the responses
· fr ratio: maybe we will reinforce 1 out of every 10. lever press 10 will work
· Interval Schedule of Reinforcement – (two types) – both based on reinforcing the first response that occurs after a certain period of time has elapsed
· Interval = amount of time. During that interval the lever doesn’t work but once the interval has elapsed, the next lever press leads to a food pellet.
Schedules of Reinforcement
· Fixed-Ratio Schedule – a reinforcement is scheduled to occur after a certain number of responses (i.e. a food pellet is delivered after every 5th press of the lever) that ratio is always exactly that number. Ex: raio is one out of every 10. SO it is fixed. It will ALWAYS be that number. Ex: make ur bed 7 days in a row then u get an extra cookie for dessert, keep repeating
· Variable-Ratio Schedule – a reinforcement is scheduled to occur an average amount of times.  The occurrence of the reinforcement is variable (but the reinforcement occurs after a certain average number of responses) same number ex: 1 out of every 10, but now instead of always being that number, it is just the average. So sometimes it might be 5 sometimes it might be 15. Average is always what the ratio is but you never know if its gonna be the next one or not. Different style of responding ex: nature of lever pressing will change. Ex: loterry terminals in casinos. Never know which lever press will give you the jackpot. Fastest responding cause the faster you press the lever, the quicker u get a food pellet
Schedules of Reinforcement
· Fixed-Interval Schedule – after a fixed amount of time has passed, the very next response is rewarded. Always that exact amount of time ex: a minute. All during that minute the lever is dead. As soon as minute is up, you get the food pellet.
· Variable-Interval Schedule – after a variable amount of time (keeping constant a certain average amount of time), the very next response is rewarded. A time period has to elapse, u can set it to be whatever you want it to be but its not exactly that so its just an average. Sometimes it might be 30 secs sometimes it might be 90 but on average it is usually the set variable so 1 minute. Ex rat is constantly checking. Steady state responding
The Conditioning of Complex Behaviours – Are we pre programmed to be sensitive to aversive stimuli?
· Taste Aversion – do we have a biological predisposition to avoid/dislike foods that have previously been associated with nausea?
· Is it possible that we (and other animals – i.e. rats), have the “pre-wired” ability to more easily make associations between certain kinds of environmental stimuli?
· Looking to see if taste changes bc of illness linked to food
· ex: getting sick after eating somthing and not wanting to eat it again
The Conditioning of Complex Behaviours – Are we preprogrammed to be sensitive to aversive stimuli?
· Conditioning of Flavour Aversions - Garcia & Koelling (1966)
· Tested the drinking behaviour of rats in cages
· DV – the amount of water they would drink (compared to normal)
· IV – four conditions
· Rats – taking a sip of water was paired with: either (1) a sugary taste, or (2) a buzzing noise with a flashing light
· These two “types of water” (i.e. “bright-noisy” water, and “tasty” water) were paired with two types of aversive stimuli (shock, or illness)
· Results: rats in group 1 and group 4 had reduced levels of drinking in a follow up test
· Proving that not just any CS can be paired with any UCS.
· Learning is facilitated when the CS and the UCS make sense together
· Rats were able to learn about associations between internal sensations (illness) and novel tastes
· The interval between the CS and the UCS can be quite long
Observational Learning
· Observational Learning (or modeling): learning that occurs without direct experience, solely through observing the actions of others.
· Albert Bandura – the famous “Bobo doll experiment” 
· Also reffered to as modeling, the learner is not directly experiencing whats going on. You see something happen to someone. Oberve actions of others. Learner is learning by observing the model
Observational Learning
· Three factors that influence the effectiveness of a model
· Characteristics of the model – we are more likely to be influenced by someone who we believe is similar to ourselves. Some models are more noticable. If e percieve the model as being percieved as ourselves we are more likely to observe ex: puppy watching dog walk down the stairs
· Attributes of the observer – people who are low in self-esteem, highly dependent, or highly motivated are more likely to follow a model. Characteristics of observer. Low in self esteem=more likely to observe. Highly dependant=pay attention to role model highly motivated=more likely to learn from model learn from their successes and mistakes
· Reward consequences associated with a behaviour – people are more likely to emulate a model if they believe that such actions will lead to positive results. More likely to learn from model if you see that they got some reward
Observational Learning
· Learning through observation is not a simple matter of observation.  It is an active judgmental and constructive process.  Through observation, observers acquire symbolic representations of different ways of doing things, and these ideas serve as guides for their own behaviour.
· Its not simply immitation.
· Its an active process where u are judging and evaluating and watching
· not just watching but judging whle watching
· building a plan for how to get this thing done. Constructing a representation of how this works.
Observational Learning
· Processes of Observational Learning 4 mental processes
· Attentional processes – actually paying attention to the model and the activity being performed. Paying attention
· Retentional processes – after observing, we must retain the memory of the behaviour (a symbolic representation of the behaviour) remember
· Motor Production processes – in order to imitate, we must translate the symbolic representation into an action or set of actions practice
· Motivational processes – Acquisition (what a person has learned and can do) versus Performance (what a person actually does) must be motivated
Observational Learning
· In Observational Learning, the learning occurs without any necessary External reinforcement of the learning (not dependent on reinforcement).
· However, reinforcement can facilitate the learning process – the individual’s anticipation of reward or punishment influences how they behave.
· Reinforcment is not necessary
· not dependant on reinforcment however reinforcment does help
Observational Learning
1. Extrinsic reinforcement – (external) usually arbitrary or socially arranged rather than a natural outcome of the behaviour. A reinforcment thats not just naturally conected to the outcome. Ex: u run fsater that usain bolt and u get a gold medal. The gold medal is not a natural out come. Its external to the behaviour
2. Intrinsic reinforcement – naturally related to the behaviour (i.e. some behaviours produce a natural physiological effect), or our emotional response to the behaviour. Naturally an outcome of the behaviour. Ex: exam period and u study for 3 weeks straight and at the end of the three weeks you relax and you feel good. Stress reduction excersise: naturally a by product of the behaviour. An emotional response is also an intrinsic reinforcer.
3. Vicarious reinforcement – when we learn appropriate behaviour from the successes or mistakes of others. Observing the other person and figuring out how to do the behaviour and seeing if they get reward or punishment
4. Self-reinforcement – we can regulate our own behaviour by setting our own standards for conduct and responding to those in self-rewarding or self-punishing ways. A way to provide a reinforcment for a behaviour. We can regulate our own behaviour. Ex: u study for an hour and give yourself a cookie but no cookie if you dont study. Set up a schedule of reinforcment to help regulate your own behaviour.
Bandura’s Original Observational Learning Studies
· Transmission of Aggression Through Imitation of Aggressive Models (1961)
· 72 Nursery School children
· Two adult “models” (later done with television models)
· Three conditions: 
· control, 
· aggressive models, 
· non-aggressive models 
Observational Learning
· In order to clearly demonstrate observational learning, the models performed sufficiently novel patterns of aggressive behaviour (i.e. striking doll with mallet, sitting on doll, tossing it in the air) and verbal aggression (i.e. “sock him” or “hit him down”).
· Participants’ behaviour toward the model was observed – specific aggressive acts were noted.
Observational Learning
· Results:  (average aggression scores)
· Imitative physical aggression
· Male model
· Female participants = 7.2
· Male participants = 25.8
· Female model
· Female participants = 5.5
· Male participants = 12.4
Observational Learning
· Bandura’s work on Observational Learning forms the basis of his Social Learning Theory (that we learn social behavior by observing, imitating and being rewarded/punished for our behaviour)
· Current research focuses on creating pro-social models for creating collective action for social change (i.e. creating “soap operas” in developing countries that include themes of safe sex as a way of modeling healthy sexual behaviour and thereby preventing the spread of disease)
The Effects of Stress on Learning
· Stress has an impact on our ability to recall learned information
· Example: veterans with PTSD were unable to recall information learned earlier.
The Effects of Stress on Learning
· Stress has an effect on our ability to focus our attention (a necessary step in learning)
· Using a modified Stroop test, where people are presented with threatening or neutral words in various colours, subjects are asked to name the colour of the words
· People suffering from PTSD responded slower to words that were threat-related – indicating that their attention was focused on threat related cues instead of on the task.
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Chapter 7 – Memory
Memory
· The study of Memory falls within the realm of Cognitive Psychology, and to some extent, also within Physiological Psychology.
1. Physiological – studying the changes that occur within the brain when new information is learned (i.e. encoded into our memory).
2. Cognitive – studying the nature and function of information processing – how memory works.
Memory
· Memory is the way in which we record the past and later refer to it so that it may affect the present.
· The cognitive process of Memory is split into three separate “stages”: Encoding, Storage, and Retrieval.
Memory: Encoding
· In order to “remember,” one must first have been exposed to the stimulus or event and therefore must have learned.
· Encoding is the active process of turning stimulus information (environmental information) into a form (a code) that can be stored in our memory system.
Memory: Storage
· Storage refers to the information being held for later use. 
· The (coded) information is held in our memory system.
· This can include short-term and long-term storage.
Memory: Retrieval
· Retrieval refers to the active process of locating this stored information and making it accessible for conscious use.
· Retrieval is what we usually think of as “remembering.”
The Time-Course of Memory
· There are three forms of memory – differentiated by the length of time that information is stored in each form: 
1. Sensory Memory, 
2. Short-Term Memory, and 
3. Long-Term Memory.
Sensory Memory
· Sub- or Un-conscious
· The physical features of the stimulus are stored for a very brief time (less than a second)
· A fairly accurate representation of the stimulus
· Function – to retain the stimulus long enough for it to be encoded in short-term memory
· Auditory (Echoic) and Visual (Iconic) Memory are the most studied forms of Sensory Memory
Iconic (visual) Memory
· A form of sensory memory.
· Holds a brief visual image of a scene that has just been perceived.
· The purpose is to maintain the stimulus long enough for it to be encoded into short-term memory.
· Sperling – asked the following questions…
1. How long does Sensory Memory last?
2. How much information gets into Sensory Memory?
Sperling’s Whole Report Procedure
· What is happening?  Why are we not able to remember all of the letters?
1. Are we only able to “see” the letters that we can initially “name”?
2. OR, do we initially see all of the letters, but this iconic memory fades before we can apply a name to each letter?
· Sperling followed up with another test to determine which of the above is true.
Iconic Memory
· The sensory memory is fading while you are trying to commit the information to short-term memory.  
· It would be easier for a “single” icon.
Echoic (auditory) Memory
· Another form of sensory memory.
· Holds a brief auditory echo of a sound that has just been perceived.
· Less than 1 second worth of “memory capacity.”
· The purpose is to maintain the stimulus long enough for it to be encoded into short-term memory.
Sensory Memory
· The information that is being held within our Sensory Memory appears to be unprocessed.  
· If the information is not processed, and is not therefore translated into our short-term memory, it only lasts for a short period of time.
1. Iconic up to 0.25 seconds
2. Echoic up to 1 second
Short-Term (Working) Memory
· Information from sensory memory enters short-term memory – in order to maintain information within our short-term memory, we need to engage in “rehearsal.”
· Rehearsal is the process by which the information is maintained within short-term memory long enough for it to be translated into long-term memory.
Short-Term (Working) Memory
· In order to be able to hold a series of items (icons) in our Short-Term Memory, we need to be able to engage in rehearsal.  
· This rehearsal requires the use of our Long-Term Memory – we need to be able to name the items that are being rehearsed – therefore we need to recall the names.
Encoding of Information: Interaction with Long-Term Memory
· We engage in an active process of rehearsal (repeating the “names” of the letters) – which helps us to remember the visual stimulus.
Encoding of Information: Interaction with Long-Term Memory
· What if we try a series of symbols that are not so easy to name?  Can you still maintain the symbols in your short term memory?
· Read the following list of letters, then look away and try to remember them.
Encoding of Information: Interaction with Long-Term Memory 
· In order to maintain the letters in short-term memory, we engage in rehearsal – this involves the retrieval of the “sounds” of the letters from our long-term memory.
Short-Term (Working) Memory
· The storage capacity of short-term memory is markedly different from that of long-term memory.
· One way to determine the capacity of short-term storage is to measure the memory span, the number of items an individual can recall after just one presentation.
· The “magic number” is 7 ± 2
Short-Term (Working) Memory 
· The magic number represents the limits of what we can store (on average) in our Working Memory.
· Seven “items” (letters, numbers, words, tones) plus or minus two.
· If we try to retain more, then we end up losing some of the information.
Primacy & Recency
· Primacy effect is the tendency to remember initial information.
· Recency effect is the tendency to recall later information. 
The Limits of Working Memory
· The ability of your working memory to maintain this information (for recall) is dependent upon…
1. The number of items that you are trying to retain
2. Your undivided attention
3. Chunking 
Varieties of Working Memory
· Some theorists believe that each of the five senses most likely has it’s own form of working memory.
1. Currently, we have evidence that there is a verbal working memory and a visual working memory.
Working Memory
· Baddeley – proposes three components of the Working Memory
1. Central Executive – integrates information from Working Memory with information from LTM

2. Phonological Loop – briefly stores the “sounds” of language

3. Visuo-Spatial Sketch Pad – stores a visual, or spatial, representation of the item(s)

Mental Rotation: Manipulating Images in Visual Working Memory
· Shepard & Metzler – evidence for a visual working memory system (visuo-spatial sketch pad)
How Short is Short-Term Memory?
· What causes information in STM to disappear?
1. Does information in STM decay over time?
2. Or, does information in STM get displaced by new information that replaces it (because STM has a limited capacity)?
· Test – a series of numbers that will end with a “specific number”, your task is to recall the number that occurred immediately after the previous occurrence of that number. (huh?)
How Short is Short-Term Memory?
· Speed of presentation matters less (decay)
· The number of items between the “cue” and the target affects recall
· Indicating that new information displaces old information in working memory
Long-Term Memory
· Information in Long-Term Memory is relatively stable.
· Consolidation is the process by which information in short-term memory is transferred to long-term memory.
Consolidation
· Short-Term Memory – a temporary pattern of neural activity encoding the information received from the sense organs.
· Information in STM is rehearsed, thereby perpetuating the neural activity.
· With enough rehearsal, the neural activity causes structural changes in the brain (the information is “consolidated” in the brain). 
Rehearsal & LTM
· Even with rehearsal, not all STMs become LTMs
· Maintenance rehearsal: rote repetition (repeating without understanding)
· Elaborative rehearsal: forming associations between new material and old material recalled from LTM (i.e. Deep Processing)
1. can you remember EGBDF?
Levels of Processing
· Shallow Processing: Analysis of surface features lead to lower number of words recalled than did
· Deep Processing:  analysis of semantic features (meaning)
Levels of Processing
· Craik & Tulving (1975)
· Testing the effectiveness of elaboration on memory
· Participants read a series of sentences (one at a time) and were then given a word (flashed on a screen) – the task was to determine if the word made sense within the sentence.
· Participants were NOT told that this was a memory study, hence the participants were not aware that they needed to remember any of these words.
Levels of Processing
· Craik & Tulving (1975) – Two types of sentences
1. Simple:
1. We cooked the  _______. 
2. She dropped the  _______.
2. Complex:
1. The great bird swooped down and carried off the struggling  _______.
2. The old man hobbled across the room and picked up the valuable  _______.
Short sentances didn’t have a lot of detail so they weren’t that memorable. Recall was better for complex sentances.
Levels of Processing
· Craik & Tulving (1975)
· After the sentence task, participants were then asked to try and recall the words.
· Recall was better for words that had fit into a more complex sentence than for words that had fit into a simple sentence.
· Demonstrates that memory is more effectively established if the memory is elaborated upon (deep processing).
· When youre studying you should really focus on the meanings
Long-Term Memory
· Explicit or Declarative Memory Things that we might decalre “i remember” & “i know”
· Is an intentional, or conscious use of memory, we are intentionally trying to remember something
· Includes 
1. Episodic Memory and 
2. Semantic Memory
Episodic vs. Semantic Memory
· Episodic memory: memories about specific events (meaningful personal events). Might remember the night of the election bc it was pizza night. Remember that specific event
· Semantic memory: conceptual information (remembering specific facts and general ideas about various concepts).  This is an idea, a concept. 2+2=4. you know that concept u know that fact that idea. Most ppl wont remember the time they figured out its 4 but they remember the concepts.
· Sachs (1967) demonstrated that the material we read quickly turns into semantic memory. 
Episodic vs. Semantic Memory
· Sachs (1967)
· Examining whether memory of verbal material is episodic or semantic
· Test – Delay (in # of syllables) between a test sentence and a comparison sentence (either with different meaning or with same meaning but different word order)
· Recall – detecting changes

· Episodic: events episodes, emotions are more important, more deliberate so u rlly have to think about it like what did u eat for dinner
· Sematic: facts,ideas,concepts, emotions are less important, comes back automatically like if someone asks you a question
Sachs (1967)
He gave them a passage to read and somewhere in the passage there will b a test sentence that might be early on or right at the end 
· Test Sentence:
1. He sent a letter about it to Galileo, the great Italian scientist.
· Comparison Sentence (different meaning)
1. Galileo, the great Italian scientist, sent him a letter about it.
· Comparison Sentence (same meaning, but different word order)
1. He sent Galileo, the great Italian scientist, a letter about it.
Sachs (1967) Results
· When no delay – participants were equally likely to detect both ‘meaning’ & ‘word-order’ changes

· With delay – participants could still easily detect changes in meaning, but had difficulty detecting changes in word-order (when the meaning was the same)

Long-Term Memory
· Implicit or Nondeclarative Memory
· Un- or sub-conscious memory activation

1. Procedural Memory - remembering skills (i.e. riding a bike) typing
2. Priming – an automatic process where information in memory storage is activated automatically (i.e. recalling a sensation (toast), or a Stroop task)

3. Classical Conditioning – automatically learning (and remembering) relations between two stimuli

Remembering
· Automatic remembering/recall: The retrieval of implicit memories is automatic.
· The Stroop Effect.
1. “Reading” words consists of an automatic recall of the semantics of each word.
2. Difficult to suppress this effect.  
3. For each of the following words, name the colour of the letters.
LTM Disruptions: Amnesia
· Retrograde amnesia: Loss of the ability to retrieve memories.
1. Story: Football players

1. Suggesting that the problem may be in the process of consolidation, rather than a failure to encode. 

2. Story: Motorcycle accident

1. Retrograde amnesia typically “shrinks”

2. Suggesting that the problem may be retrieval, rather than consolidation.

LTM Disruptions: Amnesia
· Anterograde amnesia: an inability to form new long-term memories.
· Quite often, sensory memory and short-term memory are fine, and some patients may also demonstrate the ability to learn new skills.
· Suggesting that most anterograde amnesia disrupts the formation of new explicit memories, but not the ability to form new implicit (unconscious) memories.
Is recall always perfect?
· Our legal system makes use of eyewitness testimony – but eyewitnesses are relying on their memory
· Can we recall the details of a crime scene?
· Can we identify the suspect from a lineup?
· Can our recall be influenced by “leading questions?”
How Persuasive Is Eyewitness Testimony?
Elizabeth Loftus
· Murder case 1: circumstantial evidence and no eyewitness testimony
· __% voted for conviction
· Murder case 2: same evidence but with a single eyewitness
· __% voted for conviction
· Murder case 3: same evidence & witness, but now the witness is discredited (20/400 vision and not wearing glasses at the time)
· __% voted for conviction

How Persuasive Is Eyewitness Testimony?
· Both correct & incorrect witnesses are believed 80% of the time
· This holds true (62%) even when conditions are SO poor that 2/3 of witnesses had actually misidentified an innocent person
· What about witnesses who can remember all of the “fine details?”
· Generally perceived as more accurate by the jury

· Generally not as accurate

How accurate are those eyewitnesses?
· Robert Buckhout staged an “assault” on a professor
· 141 students were witnesses
· Students were called in to identify the assailant from a group of 6 photographs
· 60% chose an innocent person
How Persuasive Is Eyewitness Testimony?
· What happens if the eyewitness is “confident?”
· Some people are naturally/characteristically more confident about their decisions

· Jurors tend to believe witnesses who appear more confident in their recollections (but this is only marginally related to accuracy)

Is recall always perfect?
· Elizabeth Loftus
· Demonstrating the effects of “leading questions” – called the Misinformation Effect
· Important details could be altered in the witness’s memory – inserted details and altered details.
False Memories
· Ceci & Bruck
· Demonstrated children’s suggestibility by asking children once a week (for 10 weeks) to, 
· “Think real hard, and tell me if this ever happened to you…”
· “…Can you remember going to the hospital with the mousetrap on your finger?”
· Follow up interview: 58% of the children could produce false and often detailed stories about the fictional event

· Even when told that the story never really happened, some were completely convinced that it really did.

Is recall always perfect?
· Retelling
· Commits people to their recollections (accurate or not), accurate retelling helps people to resist misleading suggestions
· Police Interviews
· Used to contain focused/direct questions, but these “leading questions” could create a Misinformation Effect
· Interviews are now open-ended
Is recall always perfect?
· Loftus: eyewitness testimony
· Support for the idea that episodic memory is more efficiently stored through the use of mental heuristics (storing a few important details and using our expectations of the other details of the situation to fill in the rest of the details).

Remembering & Interference
· It used to be believed that some memories were difficult to retrieve due to decay.
· Retroactive Interference: new information that is more recent, interferes with our ability to recall earlier information. 
· One of the reasons we have trouble remembering is bc of interference. 
Remembering & Interference
· The average number of nonsense syllables recalled after a certain period of time asleep or awake
· Being awake, we are encoding new memories that are interfering with our ability to remember the list of nonsense syllables. Those who are asleep are not creating new memories. Those who are awake and taking in new info.
Remembering & Interference
· Proactive Interference: ability to recall information is disrupted (same as retroactive interference) – but here, our ability to recall new information is reduced due to information that we learned previously. Now were having a difficult time recalling this new info cuz we got stuff that got in there first.
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Chapter 8: Language and Thought
· Cognitive Psychology

· researchers in this field seek to explain behaviour by investigating mental processes and structures that cannot be observed directly (attention, learning, problem solving, memory, language, etc.)

· The term "cognition" refers to all processes by which the sensory input is transformed, reduced, elaborated, stored, recovered, and used. It is concerned with these processes even when they operate in the absence of relevant stimulation, as in images and hallucinations.

· research involves a number of techniques, including neuropsychological analyses of patients with brain damage and mental disorders, computational modeling, functional neuroimaging, and experiments on the relation between brain development and cognition in human infants and other vertebrate species.

· also involves theoretical work involving computer simulation of the brain/mind

Is the brain a digital computer?

· Is the brain a digital computer?

· Is the mind a computer program?

· Can the operations of the brain be simulated on a digital computer?

Brain vs. Mind

· Descartes distinguished between Mind & Matter

· Brain: the physical organ – composed of neurons (100 billion neurons with 100 trillion connections)

· Mind: (from Webster’s Dictionary)

· the element or complex of elements in an individual that feels, perceives, thinks, wills, and especially reasons 

· the conscious mental events and capabilities in an organism 

· the organized conscious and unconscious adaptive mental activity of an organism

· “The mind is to the brain as the program is to the hardware.”

How does the brain work?

· Serial vs. Parallel processing

· Serial processing – a series of steps in the “program” – where each step has to be resolved in order for the program to move on to the next step. Set of thoughs (running a program) single step at a time! Point A leads us to B1 or B2. Then B2 the output is either C3 or C4.. etc
· Parallel processing – multiple steps can be processed at the same time – a network of processors that are interconnected (therefore can communicate with each other) – similarly, an interconnected network of neurons (i.e. a Neural Net) multiple inputs (things we are dealing with stimutniuosly) we can deal with multiple things at the same time, the deicison process can give us multiple outputs. Side by side
Parallel Processing: A Neural Network

· Multiple lines of processing can occur simultaneously

· Various lines of processing can communicate (excitatory or inhibitory) with other lines of processing

*The brain apears to be a huge parallel processor. *
Searching Memory: Serial & Parallel Searches

· A schematic representation of the steps a memory search system might go through given the task of deciding whether a given target “W” is or is not a member of a memory set (“C” “K” and “X”)

Recognizing Complexities

· In our examples thus far, we have been talking about recognizing “whole figures” (entire letters as a unit), but in reality, our sensory organs would perceive each part of the “figure” separately.

· We can recognize each of these as an “N” but a computer would need a fairly complex program to interpret the variations in the lettering.

Can the operations of the brain be simulated on a digital computer?

· Algorithm – A finite set of well-defined instructions for accomplishing some task

· Alan Turing (1936) proposed a hypothetical machine (a Turing machine) that would follow an algorithm and be able to simulate the logic of any computer that could be constructed (including the brain)

· The Church-Turing Thesis (Church’s Thesis) – anything that can be given a precise enough characterization as a set of steps can be simulated on a digital computer

Can the operations of the brain be simulated on a digital computer?

· Searle (1980) – the Chinese Room Argument They dont see the machine. Get proper responses then they think theyre really talking to someone who is fluent in the language.
· Essentially, an elaborate Turing machine

· Thus, the answer is “yes”

· Note – Syntax, not semantics. Its the structure of the language not the meaning. Searle said lets take the machine out of the room and put himself in the room and give him the algorhythm to follow. 
· The operations can be simulated
Is the mind a computer program?

· General agreement that the answer is “No”  (syntax, not semantics)

· Proponents of “Weak AI” – the principle value of the computer in the study of the mind is that it gives us a very powerful tool – it enables us to formulate and test hypotheses in a more rigorous and precise fashion

· Proponents of “Strong AI” – the computer is not merely a tool in the study of the mind, rather, the appropriately programmed computer really is a mind, in the sense that computers given the right programs can be literally said to understand and have other cognitive states. They agree yes it is a tool and they think that we can go even farther. We can have a computer that is like a mind and we can give it a way to have a deeper meaning. They believe it really could have cognitive states.
· There is something moree than just a program involved with the mind.
· Ai= articificial intelligence. 
· The limit of the program is that it is a tool. 
Is the brain a digital computer?

· The answer appears to be a tentative “Yes”

· NOTE – Searle (and others) would claim that the brain is a digital computer, however, the brain is also more than a digital computer – in that it has something more than what a digital computer does – intentionality 

· Limited by the speed of the action potential (actual computers process faster, but work slower).

· The brain is made up of a Neural Net (a web of neurons) that appears to function as a parallel processor.

Cognitive Psychology

· Thinking
· manipulating information (forming concepts, solving problems, making decisions)

· Concepts
· Mental categories

· Functional for simplifying & organizing the world around us

· Adaptive for survival (facilitates quick responding)

· Semantic memory (recall of information is semantic – organized by concepts – more efficient)

· Guide behaviour (our concepts influence the way we perceive & interpret the world around us – thus, determining how we will respond & interact)

Cognitive Styles

· Cognitive style –a person’s preferred method of performing cognitive tasks. People differ in the way they perceive information and how they organize information for both present and future use. 

· One dimension of cognitive style that has been well investigated is field dependence and field independence (Witkin et al., 1954)

· field-dependence and field-independence are consistent traits; that is, people use these styles regardless of the situation and they use them consistently throughout the life span. 

Cognitive Styles

· Field-independent people tend to perceive objects or situations from an internal base—independent of the environment in which the information is presented. 

· See the trees, not the forest

· field-independent people prefer impersonal situations and require large amounts of interpersonal space. They prefer solitude, are individualistic, never feel like embracing the whole world, value cognitive pursuits over humanitarian pursuits, and are more concerned with ideas than with people. 

· Prefer cognitive tasks
Cognitive Styles

· Field-dependent persons rely heavily on environmental cues to analyze stimuli. 

· See the forest, not the trees

· Field-dependent people are especially alert to social cues and they prefer the emotional and physical closeness with others. They are sociable, gregarious, like being with others, want to help others, know many people, and are known to many people. 

· They are percieving it as it is imbeded into its environment. SO field dependant. Theyre better at seeing the forest but dont focus on the individual trees.  Look at the “big picture”. Close talkers 
Concept Formation

· Understanding the development of concepts in humans is done by observing the development of concepts in children as well as primates and other animals

· Is the use of “concepts” unique to our “larger brains”?

Concept Formation

· Structure of Concepts

· Classical model

· All instances of a concept share defining properties.

· Prototype model

· People decide on whether an item reflects a concept by comparing it with the most typical item(s) of that concept.

Problem Solving

· The use of concepts is central to our ability to solve problems

· Thus, the way we think about, and frame, the world around us influences how we approach and interact with that world

· We can think about stable individual differences in the way we frame and approach the world – personality differences in how we approach problems in our environment

Problem Solving Strategies (Types)

· Sorrentino & Short (1986)

· Theory of Uncertainty Orientation
· Uncertainty Oriented People – have a need to know and to find out new things about the self and the world around them.  In situations that involve uncertainty, they are motivated to resolve this uncertainty.

· Certainty Oriented People – typically avoid situations that make uncertainty salient.  Prefer situations where there is nothing new to be found out about the self or the world.  Desire to maintain clarity and gravitate toward certainty. 

Problem Solving

· Is problem solving unique to humans?

· Kohler (in the 1920’s) – studies chimps ability to use tools and to solve problems

· Prior to Kohler’s work, it was believed that only humans had the capacity to use and make tools.

· Kohler demonstrated that chimps could make and use tools.  This ability was also noted by Jane Goodall in her observations of chimpanzees in the wild.

Decision Making

· Decision making involves evaluating alternatives and making choices among them 

· Generally people use established rules to draw conclusions 

· Biases and flawed heuristics can interfere with good decision making 

Decision Making

· Confirmation bias is the tendency to search for and use information that supports ideas rather than refutes them. Certain motive or emotion that influences the way we collect evidence. Only searching for info that supports the decision we wanna make
· Belief perseverance is the tendency to hold on to a belief in the face of contradictory evidence. We have made a decision and we are holding onto that belief even though we are given evidence that tells us we shouldnt hold on to that belief
· Overconfidence bias is the tendency of people to have more confidence in judgments and decisions than is appropriate based on probability or past experiences. Ex oh i dont needa wear a bike helmet. Flawed decision making process even though probability doesnt support that (like buying a lottery ticket and thinking you’ll win)
· Hindsight bias is the tendency of people after an event has occurred, to believe that they accurately predicted the event. “i knew it all along” phenomenon. Ex: before they would think calgary would win but then when ottawa wins theyre like “oh i knew they were gonna win all along”
svc   

Decision Making

· The availability heuristic, which can produce flawed thinking, involves making a judgment about the probability of an event based on how readily previous examples come to mind – this is biased thinking due to the fact that the vividness (or emotional impact) of previous occurrences can impact our recall (thus, making emotional events seem more common than they really are). A bias based on availability. How easy does an example come to mind.  Making a judgment that flying is dangerous cuz we always here about big ones like the Malaysian thing and they get a lot of attention so these examples come to mind when we try to figure out if flying is dangerous but whne we think about a relative risk we dont think about all of those car crashes that happen all the time. They happen so frequently so they dont make that much news but when an airline crashes it gets all the front page coverage. When ur trying to make a decision on whats dangerous certain examples come to mind ex the airline crashes.
Decision Making

· The representativeness heuristic holds that people sometimes make a faulty decision based on how well something matches a prototype rather than its relevance to a particular situatio. Making a judgment based on if something fits a prototype. Ex: if were trying to figure out if someone is a librarian. We would judge them based on how they look like “she looks like a librarian” the old lady. Looking to see if someone fits a certain prototype like seeing someone like a rollerdurby girl and saying she looks like shes in the army but it would be a flawed decision making process.
Language

· Language is a form of communication, whether spoken, written, or signed, that is based on a system of symbols 

· All human languages have some common characteristics 

· Infinite generativity is the ability to produce an endless number of meaningful sentences using a finite set of words and rules. Theres only so many rules and theres only so many words. There is no infinite number of words in the dictionary but with those words we can create an infinite number of sentences.
· Making language is a highly creative process 

· Language is characterized by organizational rules. All languages have some rules thta aid the process of communication
All languages have a few common properties that they share. 
Language Acquisition

· Behaviourist Theories

· Language learned through imitation and reinforcement (i.e. conditioning)

· Problem: 

· Children create novel words and sentences

· They overgeneralize language rules – an indication that they are learning the language rules instead of merely imitating language

Focusing on language through learning. Watching, listening, and imitation. They imitate and are then reinforced. Theres a couple of problems: children can create novel words and novel sentances but thats not imitation they can engage in creating something new. Second problem is overgeneralizing rules. Ex: saying im going to pickup the remote. Saying im gonna walk over here then i could say i walked over here then i can say a ran over here then i runed over here. Children overgeneralize so theyre figuring out the rule but wait theres all these crazy exceptions. (adding ed to words you did but it doesnt work for run)
Language Acquisition

· Nativist Theories

· Children have an innate ability to learn language

· A built-in Language Acquisition Device (not an actual device! – just an innate ability)

· An innate sensitivity to the “phonemes” of language and to language rules (syntax)

We have a built in capacity. They would argue that there is no behavioural program. Its a inatite built in ability. Ferel children would still be able to have an use language but in reality they dont have the language and their ability to go aquire it later on is really stunting so theyve missed out on the important social drives that have helped them build this social device.
Language Acquisition

· Interactionist Theories

· Combine both approaches

· Children are biologically prepared to learn language and they also imitate and respond to reinforcement from parents

We recognize that we are social creatures.
Language Acquisition

· Three types of Interactionist approaches

· Cognitive: language development is just an aspect of the natural cognitive development that comes with the child’s growth/maturity. Focuses on overlal cognitive development.Our cognitive abilities are growing and developping. Argues thqat child is growing cognitively and language is juts a component of that cognitive growth.
· Social Communication: language develops because we are social animals and communication is vital to our social world (a functional approach). Ackowledges that our primary adaptation for survival is our ability to work in groups which. Language develops bc of this need for social interaction.
· Emergentist: the young brain is still maturing/forming and the connections are still emerging.  As the child is exposed to language and has a chance to try language, their brain will solidify (consolidate) connections that support this development. Reconizing the growth and development for our brain. Not preqired but they emerge gradually through experience. As we are interacting with others those neuro circuts are solidifying and creating stronger connections.
They are interactionist, they are all the same they are a blending of behavioural and nativist but there are subtle differences
Language

· Psychologists have debated whether language is dependent on thought, or whether thought is dependent on language 

· Language plays a role in cognition by saving into memory not only sounds and images but also words. Words, in turn, can influence how we think 

· Cognition may provide an important foundation for language, but its pairing with language is not an automatic process 

· LANGUAGE IS DEPENDENT ON THINKING. Thinking is shaped by language.
· Linguistic relativity. Benjamin Warth proposed this idea that language determiens the nature of thinking. They way we have words to encapsulate ideas shapes the way we view those ideas. 
Language

· Is language unique to humans?  Animals can communicate with each other, but are they able to organize and communicate complex concepts?

· Some researchers believe apes can learn human language 

· Washoe was a chimp who had learned American Sign Language and who had a vocabulary of 160 words. 
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Chapter 5: Consciousness
· Sleep
· Functions
· States
· Mechanisms
· Dreams
· Altered States of Consciousness 
· Hypnosis
· Drugs
· Addiction
States of Consciousness
· Consciousness – “awareness” (of our external and internal environments)
· Unconscious
· Freud – most of our thoughts are out of our awareness (thoughts, desires, emotions that may be unacceptable to our conscious mind)

· Medical – our consciousness has been interrupted by some medical condition/trauma – but the body may still show some level of reactivity

States of Consciousness
· Subconscious Awareness – activity and processing that are just beneath the surface of our awareness (dreams, automatic processes)
· Primary Awareness
· Uncontrolled Awareness – daydreaming (letting your mind wander), & automatic processing requiring minimal attention (i.e. riding a bike)

· Controlled Awareness – where your conscious attention is focused (focusing your attention)

States of Consciousness
· Self-Awareness – “metacognition” – thinking about your own thinking processes Thinking about what ur thinking about
· Altered States of Awareness – any mental state that is different from normal (due to fatigue, drugs, trauma, hypnosis, etc.)
Sleep
· Sleep – during sleep we are not unconscious, we are in a state of “altered” consciousness.
· Given that sleep is almost universal in the animal kingdom, it must therefore serve some useful function. Sleep is universal
· During sleep, we are at risk of predation.
· Does sleep serve a physical recuperation function or a mental recuperation function?
Function of Sleep
· Physical Recuperation
· Is sleep necessary in order to repair the strain put on the body from the day’s activities?
· Giant sloth – sleeps 20 hours per day. Amount of activity does not alter the amount of sleep needed.
· People – the number of hours per day exercising does not impact need for sleep
· The body does go through hormonal cycles during the sleep-wake cycle
· Thus, although sleep might be necessary, the body does appear capable of functioning when sleep deprived. We differ in our sleep needs.
Function of Sleep
· Mental Recuperation
· Does the brain need a period of “rest” in order to recuperate from the day’s mental activities?
· Different people have different sleep needs
· Sleep deprived people perform poorly on tasks that require higher-order brain functioning (i.e. “paying attention”) – and greater effort is required
· Sleep deprivation does slow down the ability to learn
· Therefore, some support for the mental recuperation theory
· When we’re sleep deprived we start to loose focus. Sleep is useful for moving info to long term memory and for pulling things out.
The Nature of Sleep
· Given that sleep is a state of altered consciousness, we can examine the nature of electrical activity in the brain and body
· Use of a polygraph to measure electrical activity in the brain. 
· The area being examined determines the middle initial of the acronym (EEG, EMG, EKG, EOG)
· The most relevant one to our discussion is the EEG – measuring electrical activity in the brain (i.e. Brain Waves)
Frequency & Amplitude
· Frequency – the rate of repetition of the waves (How quickly)
· Amplitude – the height of the waves
The Nature of Sleep (Brain Activity)
· Awake – Beta activity – high F (15-30 Hz) & low A. Highest frequency (fastest) lowest amplitude
· Drowsy – Alpha activity – med F (8-12 Hz) & med A. You brain is shifting from beta into alpha activity. Brain waves are beginning a trend, freq is coming down (medium) so rate of repetition is slowing down. Apml (height) is starting to increase
· Stage 1 – transition between sleep and wakefulness – some Theta activity – EEG activity of 3.5 to 7.5 Hz  (EMG? Still nervous activity EOG? Eyes are dowing a slow rolling) First official stage of sleep. Still a transition b/w awakefullness. We start developping theta waves, freq slowing down 
· As we progress through the stages of sleep, our brainwaves become lower in F and higher in A
The Nature of Sleep (Brain Activity)
· Stage 2 – an intermediate stage of sleep – predominantly Theta activity – the Theta activity is occasionally interrupted by:
· Sleep Spindles – occurring 2-5 times per minute – a 1-2 second waxing and waning burst of 12-14 Hz waves. Clusters of high frequency bursts. 
· K complexes – a single, large upward wave, followed immediately by a single large downward wave. Kinda looks like a K but not rlly. Slow lazy high up down big wave. 
· The sleeper will not see anything, even if the eyes are open. Some ind eyes dont close fully.
The Nature of Sleep (Brain Activity)
· Stage 3 – the beginning of “deep sleep” – the Theta activity is decreasing in F and increasing in A, therefore turning into Delta activity. Theta act slowing down moving towards delta
· Stage 4 – consists mainly of Delta activity (high A & low F waves < 3.5 Hz) – the brain’s metabolism slows down to approx 75% Reached delta. Slow wave sleep.
· Stages 3 and 4 are called slow-wave sleep.
· It takes less than 1 hour to reach our initial period of stage 4 sleep, and it lasts for about 30 minutes. NON REM. We go through 90 minute cycles. From 1-2-3-4 then 3-2-1- then REM end of 90 and then repeat
The Nature of Sleep (Brain Activity)
· Rapid Eye Movement (REM) sleep – characterized by low A & high F activity, dreams, rapid eye movements (as if the dreamer is watching the activity in the dream), and muscular paralysis.  Brain waves look similar to drowsiness or awake. Low amp, High freq. This is where we’re dreaming and we have rapid eye movements. We are paralyzed cuz the electral act is not getting to the muscles. In the other stages we can move our muscles.
· REM sleep has Beta and Theta activity
· Stages 1 to 4 are also know as non-REM sleep.
· We alternate between REM and non-REM sleep 4 to 6 times per night, with each cycle lasting an average of 90 minutes.

REM vs. Slow-Wave Sleep
· REM Sleep
· Rapid EEG waves, muscular paralysis, Rapid eye movement, genital activity, dreams. 
· Slow-Wave Sleep
· Slow EEG waves, lack of muscular paralysis, slow or absent eye movement, lack of genital activity
Brain Mechanisms of Sleep
· Circadian Rhythms
· daily cycles of sleep and wakefulness
· not exactly 24 hours (can vary from 16-50 hours)
· we are generally “cued” by environmental stimuli and are therefore able to force ourselves to follow a 24 hour clock
· Studies without cues are used to determine the length of our circadian rhythms
· Natural body cycle. About 24 hours. Can measure the rythms by putting ppl in a room with no clocks or windows. IF ur circadian rhythm is short ur a “morning person” if ur bilogical clock is longer than 24 hours thats called eveningness.
Brain Mechanisms of Sleep
· Basic-Rest-Activity Cycle (BRAC) – another biological “clock” – runs night & day – has approximately a 90 minute cycle 
· Regulates/controls many bodily activities (eating, drinking, digestion, waste management)
· Regulates the alternating periods of REM and slow-wave sleep
· Controlled by the Pons (part of the brain stem)
Brain Mechanisms of Sleep
· The Pons contains neurons that release acetylcholine (a neurotransmitter that changes the way other brain systems process info) to begin a period of REM sleep.
· These acetylcholine-releasing neurons are referred to as “REM-ON” neurons.
· The acetylcholine activates a series of neural circuits – these activate:
·  the cerebral cortex and cause dreaming
· Rapid Eye Movements
· A set of inhibitory neurons that act to “paralyze” the body

· Rem ON neurons have to bu supressed during the day. 
Brain Mechanisms of Sleep
· The REM-ON neurons are normally inhibited by serotonin-secreting neurons.
· Drugs (i.e. LSD) that decrease the activity of these serotonin-secreting neurons will therefore cause the REM-ON neurons to be un-inhibited – thus leading to visual hallucinations (waking periods of dreaming)
· (a similar effect is caused by certain insecticides which stimulate the REM-ON neurons).
· Antidepressant drugs increase the activity of these serotonin-secreting neurons and thus suppress REM sleep.

Brain Mechanisms of Sleep
· Sleep is regulated by multiple brain structures and by multiple neurotransmitters – interacting together

· Neurotransmitters: Serotonin, GABA, Norepinephrine, Dopamine, Acetylcholine

· Brain Structures: The Ascending Reticular Activating System (ARAS), Pons, Medulla, Thalamus, Hypothalamus, and Limbic System

Dreaming
· Two approaches to studying dreaming:
· Psychoanalytical – analyzing the content of dreams. Looking at the meaning of dreams
· Psychobiological – analyzing the nature and function of REM sleep. Taking a look at whtas happening in the brain during dreaming.
Dreaming
· Psychobiological
· examining the physiological correlates of REM sleep (brainwaves, eye movements)
· Examining the effects on the body and mind when we undergo REM deprivation
Dreaming
· Psychoanalytical – Sigmund Freud and Carl Jung
· Dreams represent inner conflicts and unconscious desires

· We can analyze the content of our dreams in order to better understand these hidden parts of ourselves

· Manifest content – the actual “storyline” of the dream

· Latent content – our unconscious desires and conflicts are too “emotional” for us to deal with at face value, therefore we play these out in a symbolic story – as psychoanalysts, we can examine the story for it’s hidden meanings

· Freud believes the conciouss and unconscious mind. We take our frightneing emotions and we push them into our unconscious mind so that our consious one cant think about them, but this taks energy and effort but very once in a while these subconsious thoughts have to sneak out some way and the way he believes they leak out is through our dreams. Now therapists who work with clients who have depression or anxiety, in freudian psychoanalysis we would believe that these subconsious thoughts are causing these so therapists try and bring these thoughts out by dream interpretation (analysing the content). Theres the manifest story line and then theres the latdent content the “what does this really mean.” Therapist looks for themes in the dreams. 
Dream Interpretation
· Do we interpret the Manifest content in order to reveal the Latent content? Freud and Jung would agree with this.
· Or do we treat the dream as a form of Thematic Apperception Test? We get the client to see an image and tell a 
· Thematic Apperception Technique (TAT): Ambiguous pictures presented to a participant for interpretation. Show them a picture and get them to tell a story. 
· Presumption that a person projects current needs into the interpretation of a picture. The client will project their needs, thoughts, and emotions into the story that they tell.
Dream Interpretation
· Sigmund Freud – there are three levels to the mind
· Conscious: governed by the Ego.  This is the “I” and it is self-aware and rational
· Preconscious: material that is accessible to the conscious mind on demand
· Personal Unconscious: half-forgotten memories, repressed traumas and emotions, unacknowledged motives and urges. All of our own memories and all of our own emotions that we press down into the unconsiouss bc they are too frightnening and too emotional.
Dream Interpretation
· Carl Jung – added a fourth level
· Collective Unconscious: “the vast historical storehouse of the human race,” a mental reservoir of ideas, symbols and themes that form the raw material of many of the world’s myths, legends and religious systems. Culturally we have a lot of shared stories and shared ideas that are going to form this collective memory and this collective memory now adds this fourth level of the mind which is the CU. 
Dream Interpretation
· Following from this, there are three levels of dreaming (accodrding to freud)
· Level 1: comes from material in the pre-conscious mind.  Dream images at this level are superficial and can be taken at face value
· Level 2: deals with material in the personal unconscious, and uses predominantly symbolic language – much of it is specific to the dreamer
· Level 3: contains what Jung called “grand dreams” – these deal with material from the collective unconscious, and generally operate only in symbols and archetypes
Dream Interpretation
· Jung’s Archetypes
· The common themes or “mythological motifs” that emerge from the collective unconscious and reappear in symbolic form in myths, symbol systems and dreams
· Many archetypal dreams involve magical journeys or quests which represent the search for some aspect of ourselves
· A young hero/heroine who must journey to a foreign land to discover their true self before returning to slay a dragon or rescue someone in distress
· Symbolizing a journey into the unconscious, where the dreamer seeks to find and assimilate fragmented parts of the psyche in order to achieve a psychological confidence and wholeness that can differentiate their self from collective society
· These are dreams that are connected to the stories we share culturally ex: the transition into adulthood cuz we share this milestone (for some cultures it might be going to uni, for some it might be marriage, and for some it might be some religious ceremony) 
Dream Language
· Transformation/Change
· Symbolized by a bridge, or by the change from day to night, or by the change in seasons
· Transformation within the dreamer, opportunities ahead
· Unfamiliar Surroundings
· Making the dreamer feel lost, apprehensive or full of regret
· Potentially signifying that the dreamer is not yet ready to leave an old way of life behind
· Mazes
· Reflects the dreamer’s descent into the unconscious
· Represents the complex defenses put up by the conscious Ego to prevent unconscious wishes and desires from emerging into the conscious
· Masks
· Represents the way we present ourselves to the outside world and even to ourselves
· If the dreamer is unable to remove a mask, or is forced by others to wear one, this suggests that the real self is becoming increasingly obscured
· Car losing control, or searching for the correct road in a strange town
· May represent anxiety about loss of direction in life, or loss of personal identity
· Strange reflections in the mirror
· Represents an identity crisis – the sudden sense of not knowing who we are 
· Closed eyes often indicate an unwillingness to face reality
· Falling
· Represents anxiety that we feel that we have climbed too high in our personal life and feel that we are about to fall
· Drowning
· Represents the dreamer’s fear of being engulfed by forces hidden within our unconscious mind
· Being Chased
· Being chased by an unseen presence may signify aspects of the self that are struggling for integration into the conscious self
· Flying
· A representation of the dreamer’s “higher self” 
· Flying in a “vehicle” (i.e. a bed) may represent a desire for adventure, but in combination with a desire for ease and safety
Hypnosis
· Hypnosis
· Possibly a state of altered consciousness
· Where the individual is unusually responsive to suggestions
· Not similar to “sleep” – as EEG measures of the brain show electrical patterns (alpha & beta waves) that are more similar to being awake than asleep
· Other types of brain scans (PET & fMRI) indicate that hypnosis can be distinguished from other states of consciousness
Can everyone be hypnotized?
· Individual variations in our ability to be hypnotized
· 10-20% are very susceptible

· 10% are not susceptible

· Thus, individual differences in our level of suggestibility
Theories of Hypnosis
· Sociocognitive approach
· hypnotic behaviours are social actions that reflect what the hypnotized individual believes to be characteristic of a hypnotized trance. They’re really just playing along/acting. They may not percieve themselves as playing the role they’re just really good at playing to role. In a theraputic situation you might put them in a hypnotic state to help them stop smoking. They’re playing the role of someone who is being hyp so they’re gonna stop smoking.
· Dissociation approach
· hypnosis is a particularly extreme example of conscious awareness of ongoing stimulation being suppressed by suggestions of the hypnotist. We are really creating an altered consiousness. Almost like we are dividing that persons mind.
Divided Consciousness?
· Some psychologists believe that hypnosis is a divided state of consciousness
· Hilgard told hypnotized students they would not experience pain while one arm was in ice-cold water. 
· But told them that another part of their mind (a hidden part) would be aware and could signal pain by using the free hand to press a button
· Pressed button with other hand to report pain, but verbally said no pain. 
The Ponzo Illusion and Hypnotic Blindness
The short vertical lines are the same length.
Even when a hypnotic suggestion made the slanted lines disappear, the visual system still perceived the illusion. 
Types of Suggestibility
· Suggestion – hypnotic induction is based on suggestions, that the subject is guided to respond to suggestions, and that if the subject responds to suggestions it is inferred that hypnosis has been induced.
· Two types: Direct (Primary) vs. Indirect (Secondary) suggestibility.
· Directly-involves hypnotis just telling the participant something ex: u have no bellybutton, quite smoking, ur a ballerina.
· Indirect- hypnotist is not coming out and stating it, the person who is hynotized has to infer from their surroundings.
Types of Suggestibility
· Direct – primary suggestibility is connected with the “execution of a motor movement by the subject consequent upon the repeated suggestion by the experimenter that such a movement will take place, without conscious participation in the movement on the subject’s part.”
· Body sway test – subject standing with eyes closed, experimenter keeps repeating suggestions that the subject is falling forward (suggestibility  = body sway). Hypnotist will tell the person they are falling forward. IF theyre standing up they will try and adjust to make it seem like they are not falling forward. They will sway their body. Amount fo swaying determines the persons amount of sugestibility. 
· Indirect – the experience on the part of the subject of a sensation or perception consequent upon indirect/implied suggestion by the experimenter that such an experience will take place, in the absence of any objective basis for the sensation or perception.
· Odor test – a set of labelled bottles – some with smell and some odorless (but with labels). Each jar has a different label with a different scent. Some of the jars are just filled with water but still have a label. If it says lemon but theres nothing and u smell nothing ur not that sugestible but if you actually think it smells like lemosn then ur highly sugestible.
Types of Responses to Hypnotic Control
· Subjects hypnotized and given a suggestion of arm rigidity.  Then asked to bend the arm.
· Two types of responses (measured with EMG)
· Tremblers – exert muscular effort to bend the arm and kept it straight will be trying to tremble their arm. Tremblers are fantasizers. They should be trying to fight it.
· Non-tremblers – passively kept arm straight. Will keep their arm straight but they’re not actually trying in real life. they’re just thinking that they’re trying to get the arm straight.
· Suggests individual differences in hypnotic responding (i.e. subjects may be using different mental processes – dissociaters vs. fantasizers)

Applications of Hypnosis
· Hypnosis is widely used in psychotherapy, medicine, dentistry, criminal investigations, and sports.
· Hypnosis can reduce the experience of pain in some people (acute pain and chronic pain).
· Sometimes hypnosis is used to enhance people’s ability to remember.
· Under hypnosis some people 
· remember more specific crime details 
· misremember more false crime details
Psychoactive Drugs
· Psychoactive Drugs – drugs that act on the nervous system – one of the main effects is to alter consciousness
· Most increase dopamine levels in the brain’s reward pathways (in the Ventral Tegmental Area and Nucleus Accumbens)
Types of Drugs
· Narcotics (Opiates)
· Examples: opium, morphine, heroin, codeine, methadone, lemon-poppy seed muffins, Oxycontin
· Effects: induce relaxation, provide relief from anxiety and pain (mimicking the effects of the body’s naturally occurring endorphins)
· Side Effects: lethargy, nausea, impaired mental and motor functioning

Types of Drugs
· Depressants (Sedatives & Alcohol)
· Examples: Alcohol, Barbiturates, Benzodiazepines, and also Inhalants (i.e. gasoline, amyl and butyl nitrate “poppers”)
· Effects: decreased Central Nervous System activity, relaxation, impaired thinking and motor skills
Types of Drugs
· Stimulants
· Examples: cocaine, amphetamines, nicotine, caffeine
· Effects: activate the Central Nervous System, feelings of euphoria/happiness, psychomotor agitation or retardation, rapid heartbeat, anxiety, paranoia, insomnia
Types of Drugs
· Hallucinogens and PCP (phencyclidine)
· Examples: peyote (a cactus), phencyclidine (PCP), lysergic acid diethylamide (LSD)
· Effects: act on the CNS and cause distortions in sensory perception, do not substantially change level of arousal
Types of Drugs
· Cannabis (the hemp plant)
· Often classified as Hallucinogens (but with milder effects), may also be classified as depressants
· Examples: marijuana (the leaves of the plant), hashish (a dried extract from the plant)
· Effects: THC (tetrahydrocannabinol) is the active ingredient, has a depressant effect on the CNS, may have either a depressant or stimulant effect, enhanced sensory experience, relaxation, anxiety and paranoia
Types of Drugs
· MDMA (Ecstasy)
· Sometimes classified as a Hallucinogen, or an Amphetamine, or a Stimulant
· MDMA (methylenedioxymethamphetamine) 
· Effects: increased energy, decreased social inhibitions.  Impacts the serotonin systems in the CNS and has been shown to have a lasting impact on attention, memory and learning.  Also correlated with depression, anxiety, psychotic symptoms. 
Psychoactive Drug Use
· All psychoactive drugs have both physiological and psychological effects that cannot easily be separated.
· Physical Dependence
· the body has become accustomed to the presence of the drug, and when the drug is discontinued it produces a withdrawal effect. Withdrawal effects can be worse. 
KURAC
· Psychological Dependence
· desire to continue the drug for it’s emotional effects

· refers to the user’s tendency to center life on the drug
DSM: Substance Related and Addictive Disorders
· DSM: The Diagnostic and Statistical Manual of Mental Disorders.  Fifth edition.
· Published in 2013 by the American Psychiatric Association (APA).
· Includes diagnostic criteria for all forms of mental illness.
· The guide for diagnosing all mental illness
DSM: Substance Related and Addictive Disorders
· The Substance-Related and Addictive Disorders are divided into two groups:
· Substance Use Disorders
· Substance-Induced Disorders
· i.e. intoxication, withdrawal, delirium, etc.
DSM: Substance Use Disorders
· The substance-related disorders involve 10 different classes of drugs:

1.  Alcohol

2.  Caffeine

3.  Cannabis

4.  Hallucinogens

5.  Inhalants

6.  Opioids

7.  Sedatives, Hypnotics, and Anxiolytics

8.  Stimulants (amphetamines, cocaine, etc.)

9.  Tobacco

10.  Other substances

DSM: Substance Use Disorders
5. All drugs that are taken in excess have in common direct activation of the brain reward system – producing feelings of pleasure, often referred to as a “high.”  They produce such an intense activation of the reward system that normal activities may be neglected.

6. This section also includes gambling disorder – reflecting evidence that gambling behaviours active reward systems similar to those activated by drugs of abuse, and produce some behavioural symptoms that appear comparable to those produced by the substance use disorders.

DSM: Substance Use Disorders
7. The essential feature of a substance use disorder is a cluster of cognitive, behavioural, and physiological symptoms indicating that the individual continues using the substance despite significant substance-related problems.

8. An important characteristic of substance use disorders is an underlying change in brain circuits that may persist beyond detoxification, particularly in individuals with severe disorders.  The behavioural effects of these brain changes may be exhibited in the repeated relapses and intense drug craving when the individuals are exposed to drug-related stimuli.

DSM: Substance Use Disorders
Diagnostic Criteria:

A problematic pattern of ____ use leading to clinically significant impairment or distress, as manifested by at least two of the following, occurring within a 12-month period.

Criteria 1-11.  Divided into: Impaired control, Social impairment, Risky use, and Pharmacological criteria.

DSM: Substance Use Disorders
Impaired Control

(1) The individual may take the substance in larger amounts or over a longer period than was originally intended.

(2) The individual may express a persistent desire to cut down or regulate substance use and may report multiple unsuccessful efforts to decrease or discontinue use.

 (3) The individual may spend a great deal of time obtaining the substance, using the substance, or recovering from its effects.  

(4) Craving is manifested by an intense desire or urge for the drug that may occur at any time but is more likely when in an environment where the drug previously was obtained or used.

Social Impairment

(5) Recurrent substance use may result in a failure to fulfill major role obligations at work, school, or home.

(6) The individual may continue substance use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the substance.

(7) Important social, occupational, or recreational activities may be given up or reduced because of substance use.  The individual may withdraw from family activities and hobbies in order to use the substance.

Risky Use

(8) Recurrent substance use in situations in which it is physically hazardous.

(9) The individual may continue substance use despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by the substance.  

Pharmacological Criteria

(10) Tolerance is signaled by requiring a markedly increased dose of the substance to achieve the desired effect or a markedly reduced effect when the usual dose is consumed.  

(11) Withdrawal is a syndrome that occurs when blood or tissue concentrations of a substance decline in an individual who had maintained prolonged heavy use of the substance.  After developing withdrawal symptoms, the individual is likely to consume the substance to relieve the symptoms.

DSM: Substance Use Disorders
Code based on current severity:  

Mild:  Presence of 2-3 symptoms.

Moderate:  Presence of 4-5 symptoms.

Severe:  Presence of 6 or more symptoms.

Two Theories of The Causes of Addiction
Disease Model (diathesis-stress)
The addiction is believed to be caused by genetic factors and/or early environment (a diathesis) that is triggered by life-stress (stress)
describes addictions as biologically based, lifelong diseases that involve a loss of control over behaviour.
Non-Disease Model (learning)
Addition may be a habitual response and source of gratification that developed in social situations.
Genetic Susceptibility to Alcoholism
Research has demonstrated a gene-environment interaction (diathesis-stress) 
One example (just one):
A series of studies examined males who were at (or not) genetic risk (based on diagnosis of close relatives) – examining two variants of alcoholism
Type 1 – relatively mild abuse, minimal criminality
Type 2 – early onset, violence & criminality
Genetic Susceptibility to Alcoholism
Multiple variables in their rearing environments were assessed
Individuals at genetic risk for Type 1, were more likely to be diagnosed than controls, but this was exaggerated if they had also been exposed to high-risk environments
Individuals at genetic risk for Type 2, were more likely to be diagnosed than controls, but early environment did not increase risk
Demonstrating that the same environmental risk factors can have different effects depending upon the individual’s genotype.
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