Chapter 1: Intro

2 defs of the mind:

1. The mind creates and controls mental functions such as: perceptions, attention, memory, emotions, language, deciding, reasoning and thinking. – mental abilities/cognition

2. The mind is a system that creates representations of the world so that we can act within it to achieve our goals. – functioning (enables us to achieve our goals and how to act) and survival; operations (representations)

Early Cognitive Science

· believed that the mind could not be studied nor measured

Donders – 1868

· 11 years before founding of 1st lab of scientific psych

· Measured reaction time (RT)
· Simple reaction time task: green light, press button
· Choice reaction time task: press a button when the left side of the screen becomes illuminated

· Choice takes longer as there is a decision to be made

· Difference in RT between the simple and the choice conditions would indicate how long the decision took:      Simple RT – choice RT = decision time

· Mental responses are INFERRED (from observing behaviour) not measured

Ebbinghaus – 1885/1913

· memory and forgetting – how memory is lost over time

· experiment: uses nonsense syllables

· repeatedly recalling each syllable until he could say them without error

· he waited 31 days; and noted how many trials it took to remember compared with how many trials it would take to remember after a day or so

· Savings Method: Savings = [(initial repetitions) – (relearning repetitions)/initial reps] X 100

· Savings same for short intervals as for long

· Savings curve: savings as a function of retention interval (after first 2 days, memory rapidly decreases, then plateau)

· Used behaviour to measure the mind (both Donders and Ebbinghaus)

Wundt – 1879

· first lab of scientific psych in Germany

· structuralism: experiences are determined by combining basic elements called sensations

· analytic introspection: technique where participants would be able to describe their experiences and thought process into response stimuli

William James

· American, wrote earliest textbook: Principles of Psych (1890)

· Observations based on introspection into his own mind

Watson – 1904

- dissatisfied with the principles of introspection

Problems: 

1. produced variable results from person to person

2. results difficult to verify (as they were interpreted invisibly)

- behaviourism: observable behaviour NOT unconscious mental processes

- shift from focus on the mind to a focus on how environments influence behaviour

- Little Albert: Classical Conditioning
- pairing one stimulus with another previously neutral stimulus causes changes in response to the neutral stimulus

Skinner

· Operant conditioning: behaviour is strengthened by the presentation of + reinforcers (or withdrawal of – reinforcers)

· + = food or social approval

· - = shock or social rejection

· Stimulus-response relationships

Tolman – 1938

· called himself a behaviourist (as he measured behaviour) although he did so in order to infer mental processes

· early Cognitive Psych

· Cognitive map: conception of  a mental layout (eg. Rat in a maze)

Pg. 12

Cognitive Revolution lead to the information-processing approach: traces the sequence of mental operations involved in cognition

· invention of the computer (and the flow of input – memory – math – output) lead to the idea that processing in the mind occurred in stages

· Broadbents Flow chart : Discussed in ch 4**

1956 – conferences: the birth of cognitive psych

1967 – Neisser: first Cognitive Psychology book

Pg. 15

· Memory consolidation: information being gathered is in a fragile state; could become strengthened into a strong memory that is resistant to interference or could be lost if not enough time has elapsed

· Muller & Pilzecker: 2 groups listening to nonsense syllables

· “immediate” group learned one list and then a second list

· “delay” group learned one, waited 6mins and learned a second

· “immediate” remembered 48% of the syllables whereas “delay” only remembered 28% 

Chapter 3 – Perception pg. 48

· perception: experiences resulting from stimulation of the senses

· reasoning process

· most cases it happens rapidly and effortlessly/automatically : although it is indeed complex

· bottom-up processing: processes beginning with stimulation of the receptors

· electrical signals are transmitted from the receptors toward the brain

· Biederman (1987): recognition-by-components (RBC) we perceive objects by perceiving elementary features geons (perceptual building blocks – combined to create objects)

· We are able to recognize an object if we only see a few geons

· Principle of componential recovery: Are able to perceive an object even if some geons are partially obscured/can recover geons

Additional Info to Bottom-Up 
Pg.52

· additional info is needed in order to determine which object it is that the particular geons are arranged as

· top-down processing: processing that begins with a person’s prior knowledge/expectations

· also involved in  recognizing which object is based on the geons presented

· “multiple personalities of a blob” where the blob is perceived as diff objects depending on the scene/context even though it is composed of the same geons in each scene/context

· Physiological perceptions also support the idea the there is more than simply bottom-up processing: we also get signals from context and previous knowledge/expectations

· Feedback signals: signals that travel down from higher centers to influence incoming signals

· Perception of object = signals representing the object + signals representing other aspects of environment + feedback signals representing prior knowledge

Perceiving Distance
pg. 53

· if 2 objects are perceived to be at diff distances, but cast same size on retina, perceptual system takes that into account thus it is perceived at it’s larger size

· a distant object may appear to be the same size as a closer object that is smaller (they cast the same-sized image on the retina)

· info provided by retina does not necessarily correspond to what we perceive

· we must take into account the size of the object relative to their environment

· opening both eyes increases your ability to perceive depth (perceptual system takes into account distance, creating a more accurate size analysis)

· size constancy: we tend to perceive objects as remaining the same size even when they move different distances

Perceiving Odour Intensity
pg. 56

· Teghtsoonian et al. (1978): rate different odour intensities of oderants (chemical sol’ns) found that participants gave almost identical ratings for weak and strong sniffs

· Even though stronger sniffs take in more odour molecules to stimulate receptors, this didn’t affect ratings

· Hyp that participants were taking the strength of the sniff into subconscious account

Top-Down Processing

· sounds signals for speech are continuous and breaks in sound do not necessarily occur between words

· speech segmentation: process of identifying individual words within the continuous flow of speech signal (in langs you understand)

· experience (or lack of) with language influences perception

· Helmholtz: perception depends on knowledge

· Helmholtz’s Theory of Unconscious Inference: some of our perceptions are the result of unconscious assumptions that we make about out environment

· Proposed to account for our ability to create perceptions from stimulus info that can be seen in more than one way

· Likelihood principle: we perceive the object that most likely caused the received pattern of stimuli

· Based on part experiences

· Perception is similar process as problem solving

Gestalt Laws of Organizations
pg. 60

· Gestalt psychologists: 30 yrs after Helmholtz, proposed another approach to explain how we perceive objects

· Perceptual organization: the way elements are grouped together to create larger groups

· Laws of perceptual organization: how elements in the environment are organized

· Law of good continuation: “points that, when connected, result in straight or smoothly curving lines are seen as belonging together, and the lines tend to be seen in such a way as to follow the smoothest path. Also, objects that are overlapped by other objects are perceived as continuing behind the overlapping object.” ( similar to Helmholtz’s “likelihood principle” 

Eg. rope

· Law of Pragnanz (lay of good figure/simplicity): “Every stimulus pattern is seen in such a way that the resulting structure is as simple as possible.” 
Eg. Olympic circles

· Law of similarity: “Similar things appear to be grouped together.” 
Eg. Different coloured columns of dots/ number within the dots

· Law of familiarity: “Things that form patterns that are familiar or meaningful are likely to be grouped together.”  
Eg. An animal in the clouds

· these “laws” should be called heuristics, as they may sometimes be misleading

· Heuristic: rule of thumb that provide a best-guess solution to a problem

· Algorithm: a procedure that is guaranteed to solve a problem

Regularities in the Environment
pg. 63

· Regularities in the Environment: characteristics of the environment that occur frequently

· Physical regularities: regularly occurring physical properties of the environment
eg. Many more horizontal and vertically appearing orientations than angled

· Oblique effect: can perceive more regularly occurring properties more easily than properties that are uncommon to the environment

· Light-from-above heuristic: the assumption that light comes from above (most light in our environments come from above)

· Semantic regularities: the meaning of a scene; what happens within a scene. The characteristics associated with the functions carried out in different types of scenes

Andrew Hollingworth (2005): target object within a scene, and then alone. And asked to place where it would be expected within the scene. Both were able to predict correctly

Palmer (1975): scene in a kitchen, then images like break that DO belong were perceived 80% of the time and images that DIDN’T belong like mailbox 40%
Neurons & Knowledge about Environ.
Pg. 66

· brain contains some neurons that respond best to regularly occurring things in the environment (eg. Horizontals and verticals) ( Oblique effect
· theory of natural selection: genetically based characteristics that enhance an animal’s ability to survive, and thus reproduce, will be passed on to future generations

· “built in” by evolution vs. acquired by learning?

Experience-dependent plasticity:

Brain is shaped by its exposure to the environment so it can perceive the world more accurately

Blakemore & Cooper (1970): were able to change/reshape kittens’ visual cortex so that it contained neurons that mainly responded to verticals OR horizontals

· has also been seen in fMRI in humans

· FFA (fusiform face area) contains neurons that respond best to faces; used “greebles” as fake faces to experiment

· Continued exposure to things may cause the neurons to become adapted to respond best to the regularities

Interaction between Perceiving and Taking Action
pg. 70

· movement helps us perceive objects in environments more accurately

· different viewpoints may add to the initial perception of an object

· coordination is needed between perceiving stimuli and taking action toward them

Physiology

· there are 2 processing streams in brain: perceiving objects and location & taking action

· Brain ablation: study of the effort of removing parts of the brains of animals

Ungerleider & Mishkin (1982): removed a part of a monkey’s brain to see how if affected its ability to identify an object’s location; ablation

· the presentation of 2 tasks: 1. object discrimination task; pick correct shape

2. landmark discrimination task; pick the food well closer to the cylinder

- ablation part: 1. leisoning of the temporal lobe makes the task difficult


2. leisoning of the parietal lobe makes this task difficult

- ‘what’ pathway: pathway leading from the striate cortex to the temporal lobe
- ‘where’ pathway: pathway leading from the striate to the parietal lobe
Neuropsychology: study of behaviour of people with brain damage

· Dissociations: situations in which one function is absent while another function is present

· Single dissociation: can be studied in one person

· Double dissociation: studies require 2 or more people ( enables us to conclude that 2 functions use different mechanisms

Milner & Goodale (1995): DF experiment; concluded that two separate mechanisms 1. judging orientation 2. coordinating vision and action
Ch 8: Everyday Memory and Memory Errors

Autobiographical Memory: What has happened in my Life

· Recollected events that belong to a persons past

· One of the factors that determines the relative proportions of episodic and semantic components of AM is how long ago the event occurred

· Am as episodic memory for events in our lives plus personal semantic memories of facts about our lives

The Multidimensional Nature of AM

· Consist of spatial, emotional, and sensory components

· Visual experience plays an important role in forming AMs

Memory Over the Life Span

· Transition points appear to be particularly memorable 

· Reminiscence bump- enhanced memory for adolescence and young adulthood found in ppl over 40

· 3 hypothesis’

· Self-image hypothesis- memory is enhanced for events that occur as a persons self-image or life identity is being formed

· Cognitive hypothesis- proposes that periods of rapid change that are followed by stability cause stronger encoding of memories

· Cultural life script hypothesis- distinguishes b/w a persons life story, which is all of the events that have occurred in a persons life, and cultural life script which are culturally expected events that occur at a particular time in the left span

Memory for “Exceptional” Events

Memory and Emotion

· Emotions are often associated with events that are more easily remembered

· Personal events seem to be remembered more easily and vividly than less emotionally charged events

· The amygdala-  stands out as important, emotions may trigger mechanisms in the amygdala that help us remember events that are associated with the emotions

Flashbulb Memories

· The process of forming a memory to the taking of a photograph

· Refers to a persons memory for the circumstances surrounding hearing about shocking, highly charged events

· The memory surrounding how a person heard about an event, not memory for the event itself

· Ex. 9/11, where you were and what you were doing

· Like a photograph that resists fading

· Repeated recall- the technique of comparing later memories to memories collected immediately after the event

· They are often inaccurate or lacking in detail

· Said that theres nothing special about flashbulb memories

· Memory for the flashbulb event decline over time

· Narrative rehearsal hypothesis- we rehearse events after the occur

The Constructive Nature of Memory 

· Constructive nature of memory- what ppl report as memories are constructed by the person based on what actually happened plus additional factors, such as the persons knowledge, experiences, and expectations 

Bartletts’s “War of the Ghosts” Experiment

· Repeated reduction- the same participants came back a number of time to try and remember the story at longer and longer intervals after they first read it

· At longer times after reading the story, participants forgot much of the info 

· They tended to reflect the participants own culture

· Participants created their memories from two sources

· One source was the original story

· Other was what they knew about stories in their own culture

Source Monitoring and Source Monitoring errors

· Source monitoring- process of determining the origins of our memories, knowledge, or beliefs

· Source monitoring error- misidentifying the source of a memory

· Source misattributions- memory is attributed to the wrong source

· Cryptomnesia- unconscious plagiarism of the work of others

The “becoming famous overnight” experiment: source monitoring and familiarity

· Are you familiar with the name because you saw it 24 hours previously, or because it is a famous name

Remembering who said what: source monitoring and gender stereotypes

· Gender labels affect the participants memory judgments
· If participants didn’t have a strong memory for who made a particular statement, their memory retrieval was biased by their knowledge of what “typical” males/ females would say
How Real-world Knowledge Affects Memory

Making inferences

· Pragmatic inference- occurs when reading a sentence leads a person to expect something that’s not explicitly stated or necessarily implied by the sentence
· These inferences are based on knowledge from experience
Scripts and schemas

· Schema- persons knowledge about some aspect of the environment (personal)
· We develop them thru our experiences in different situations
· Info in schemas can provide a guide for making inferences about what we remember
· Script- our conception of the sequence of actions that usually occur during a particular experience (social)
Taking Stock: The Pluses and Minuses of Construction 

· Many things flit thru out minds briefly, and then we don’t need them again
· For S. these things stayed there even when he wished they would go away
· Its not necessarily an advantage to be able to remember everything
· Our memory system is designed to selectively remember things that are particularly important to us or that occur often in our environment
· Our perceptual system is designed to use partial info to arrive at a best guess solution to a perceptual problem, which is correct most of the time
Memory can be Modified or Created by Suggestion

The Misinformation Effect

· Misleading info presented after a person witnesses an event can change how the person describes that event later

· Referred to as misleading postevent information or MPI

· Presentation of MPI can alter not only what participants report they saw, but their conclusions about other characteristics of the situation

· Shows not only that false memories can be created by suggestion but also provides an example of how different researchers can interpret the same data in different ways

MPI as replacing the original memory

· Memory trace replacement hypothesis- states that MPI impairs or replaces memories that were formed during the original experiencing of an event
MPI as causing interference

· Retroactive interference- occurs when more recent learning interferes with memory for something that happened in the past
· The old info isn’t eliminated, its simply interfered with
MPI as causing source monitoring errors

· A person incorrectly concludes that the source of this or her memory for the incorrect event was the slide show, even though the actual source was the experimenters statement after the slideshow
Why do People Make Errors in Eyewitness Testimony?

Errors of Eyewitness Identification

· Many people in the criminal justice system have subscribed to the erroneous idea that memory is like a camera

· Difficult to accurately identify someone after viewing a videotape of a crime 

The Crime Scene and Afterward

Errors associated with attention

· Weapon focus- the tendency to focus attention on a weapon results in a narrowing of attention, so witnesses might miss seeing relevant info such as their face

· Unusual objects attract attention

Errors due to familiarity 

Errors due to suggestion

The effect of postevent questioning

What is Being Done?

1. When asking a witness to pick the perpetrator from a lineup, inform the witness that the perpetrator may or may not be in the lineup they are viewing. 

2. When constructing a lineup, use “fillers” who are similar to the suspect

3. When presenting a lineup, use sequential rather than simultaneous presentation

4. Use a “blind” lineup administrator and get an immediate confidence rating

5. Improve interviewing techniques 
Ch 9: Knowledge

· Concept- mental representation that’s used for a variety of cognitive functions, including memory, reasoning, and using and understanding language

· Categorization- the process by which things are placed into groups called categories

How are Objects Placed into Categories?

Why Definitions Don’t Work for Categories

· Definitional approach to categorization- we can decide whether something is a member of a category by determining whether a particular object meets the definition of the category (discrete; defined by a # of necessary and sufficient features)

· Family resemblance to deal with the problem that definitions often don’t include all members of a category

· Family resemblance- the idea that things in a particular category resemble one another in a number of ways

· Allows for some variation

· Categorization is based on determining how similar an object is to some standard representation of a category

The Prototype Approach: Finding the Average Case

· Prototype approach to categorization- membership in a category is determined by comparing the object to a prototype that represents the category (only one feature/element must correspond/be common) – few elements are all the same eg. Games (card, board, active)

· Does not have to necessarily exist eg. Furry – they are idealized exemplars (more resistant to brain lesions)

· Prototype- a “typical” member of the category

· The “typical” prototype is based in an avg of members of a category that are commonly experienced

· High prototypicality- means that a category member closely resembles the category prototype

· Low prototypicality- member doesn’t closely resemble prototype

Prototypical objects have high family resemblance (high fam resemblance = fast RT)

· Strong rship b/w family resemblance and prototypicality, b/c items high on prototypicality had a high family resemblance
Statements about prototypical objects are verified rapidly

· Participants responded faster for objects that are high in prototypicality 
· Ability to judge highly prototypical objects rapidly is typicality effect
Prototypical objects are named first

Prototypical objects are affected more by priming 

· Priming occurs when presentation of one stimulus facilitates the response to another stimulus that usually follows closely in time
The Exemplar Approach: Thinking About Examples

· Exemplar approach to categorization- involves determining whether an object is similar to a standard object (little abstraction; all exemplars must share various features to be categorized as the same family/category)

· NOT all categories of dogs, rather your EXperiences with dogs 
eg. Also squirrels might come to mind

· Exemplars- are actual members of the category that a person has encountered in the past –EXperienced in past

eg. Exemplars of dogs includes every dog one has encountered

Which Approach Works Better: Prototypes or Exemplars?

· Ability to  take into account indv cases means that the exemplar approach doesn’t discard info that might be useful later

· As we initially learn about a category, we may avg exemplars into a prototype; then later in learning, some of the exemplar info becomes stronger

· Exemplar approach may work best for small categories 

Is There a Psychologically “privileged” Level of Categories?

Rosch’s Approach: Whats special About basic Level Categories?

· Three levels of categories:

· Superordinate level : Global Level

· Basic level

· Subordinate level: specific level

· b/c a greater number of features provides more info about a category, starting at the basic level and moving up to the global level causes the loss of a lot of information

· going from basic to specific provides a gain of only a little info 

· basic level is psychologically special b/c going above it  (to global) results in a large loss of information and going below it (to specific) results in little gain of info 

How Knowledge Can Affect Categorization

· the level is that “special” – meaning that ppl tend to focus in it- is not the same for everyone

· our ability to categorize is learned from experience; it depends on which objects we typically encounter, and what characteristics of objects we pay attention to

Representing Relationships Between Categories: Semantic Networks

Introduction to Semantic Networks: Collins and Quillian’s Hierarchical Model

·  network consists of nodes that are connected by links

· Each node represents a category or concept, and concepts are placed in the networks so that related concepts are connected

· The links connecting the nodes indicate that they are related to each other in the mind

· Hierarchical model consists of levels arranged so that more specific concepts are at the bottom and more general concepts are at higher levels

· Results in the testable prediction that the time it takes for a person to retrieve info about a concept should be determined by the distance that must be traveled thru the network

· Spreading activation- activity that spreads out along any link that’s connected to an activated node

· Result is that the additional concepts that receive this activation become primed and so can be retrieved more easily from memory 

· Lexical decision task- identify whether something is a word or nonword

Criticism of the Collins and Quillian Model

· Theory couldn’t explain the typicality effect, in which rxn times for statements about an object are faster for more typical members of a category then less typical

· Also questioned the concept of cognitive economy b/c of evidence that ppl may in fact store specific properties of concepts right at the node for that concept

The Collins and loftus Model: Personal Experience Affects Networks

· In favour of a structure based on persons experiences

· Means spacing b/w various concepts differ for various pp depending on their experience and knowledge about specific concepts

Representing Concepts in Networks: The Connectionist Approach

What is a Connectionist Model?

· Connectionism- an approach to creating computer models for representing concepts and their properties based on characteristics of the brain 

· Also called parallel distributed processing (PDP) because they propose that concepts are represented by activity that’s distributed across a network

· Units activated by stimuli from the environment are input units, which send signals to output units

· Connection weight- determines how signals sent from one unit ither increase or decrease the activity of the next unit

· Activation of units in a network therefore depends on 2 things: 1) the signal that originates in the input units and 2) the connection weights throughout the network

· Basic principle of connectionism: a stimulus presented to the input units is represented by the pattern of activity that’s distributed  across the other units
Chapter 10 – Visual Imagery

Visual imagery: seeing in the absence of a visual stimulus

· characteristic of episodic memory (mental time travel)

Mental imagery:  ability to recreate the sensory world in the absence of stimulus

· can happen with other senses (eg. Taste)

· auditory imagery used by conductors “inner auditions”

· eg. Visualizing during a dream (like Einstein)

History (pg. 271)
Wilhelm Wundt

· images are one part of 3 basic elements of consciousness (sensations & feelings)

· study of imagery = study of thought 

lead to:

· Imageless thought debate: whether thought is possible without images

· Aristotle believed thought was impossible without images

Francis Galton

· imagery not required for thinking

· observation that people who had trouble forming visual images still capable of thinking

Watson

· many arguments died with behaviourism

· unproven and mythological thus NOT worth study

Cognitive Rev

Paivio

· linked behaviour to cognition

· easier to remember concrete nouns (eg. Truck) than abstract nouns (difficult to imagine eg. Truth)

· Paired-associate learning: parts presented with 2 pairs of words then one word of each pair is presented & the task is to recall the other word

· Proposed the conceptual peg hypothesis: concrete nouns create images that other words “hang on to”, enhancing memory for these words

Shepard & Metzler (1971)
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inferred cognitive processes by mental chronometry: determining the amount of time needed to carry out various cog tasks

· parts. Asked to rotate a picture in their minds & answer as quickly as possible if the 2 images presented were the same object

· time taken to decide directly related to how diff the angles were between 2 views

· first to apply quantitative method to study

· suggest the perception & imagery share mechs

Imagery & Perception
· both involve spatial representations of stimulus

Kosslyn (1978) – POPULAR STANCE
· Mental scanning: create mental images & scan them in their minds

· Special correspondence (imagery & perc)

· 1st: boat experiment

· 2nd: island with 7 locations (21 trips)

· RT longer for longer distances

· Conc: supports idea that visual imagery is spatial

· Spatial representation (mech underlying imagery): rep in which diff parts of an image can be described as corresponding to specific locations in space

· Depictive representations: spatial reps can be depicted as realistic pictures that resemble an object

Pylyshyn (1973)
· Imagery debate: whether imagery is based on spatial mechs (like perception) or mechs relating to language called propositional mechanisms
· Says that just because we EXPERIENCE imagery as spatial doesn’t mean the UNDERLYING REP is spatial

· Epiphenomenon: accompanies the real mech but is not actually PART of the mech

· Eg. Mental images indicate that something is happening in mind, doesn’t tell us HOW

· Propositional representations (mech underlying imagery): relationships can be represented by abstract symbols (eg. Equation or statement: “the cat is under the table)
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Spatial = special 

layout

· Tacit knowledge explanation: parts unconsciously use knowledge about the world in making their judgements

· Against describing imagery as spatial reps

Finke & Pinker (1982)

· four-dot display

· indicate whether the arrow (shown after a delay) was pointing to any of the previously seen dots

· parts took longer to respond for greater distances between arrow and dot

· argued they used tacit knowledge

Imagery vs. Perception
Kosslyn (1978)

· relationship between viewing distance & ability to perceive details occur with mental images?

· Asked parts to imagine that the larger animal takes up most of the visual field, then asked questions about the smaller animal & answer where that part of the animal was as fast as possible

· RESULTS: p answered more quickly about the animal that filled more of the visual field

· Mental walk task: imagine that they were walking toward their mental image of an animal (estimate how far away from an animal they are)

· RESULTS: p move closer for small animals (> 1 foot for rabbit) than larger animals (11 feet for elephant)

Perky (1910)

· asked p to project image of common objects onto a screen & then to describe them

· she was projecting a very dim image onto the screen (unknown to the p)

· they described the image, not one noticing the actual image

· INTERACTION BETWEEN PERCEPTION & IMAGERY (both have access to the same mechs)

Imagery & the Brain

pg. 279
Kreiman (2000)

· patients with electrodes to determine source of epileptic seizures

· imagery neurons: specific neuron that responds to the real/perceiving or imagined image of objects but not faces (category-specific)

LeBihan (1993)

· perception and imagery activate the VISUAL CORTEX

· fMRI; brain activity ↑ both when perceiving a real stimulus & when imagining a stimulus

Ganis (2004)

· fMRI; measure activation under 2 conditions; perception & imagery

· RESULTS: almost complete overlap of activation (caused by perception & imagery) in the front of the brain BUT some diffs near back (as there isn’t complete overlap)

· visual images are more fragile than real perception thus deactivation of nonvisual areas helps to quiet irrelevant areas of activity that may interfere with mental image (Amedi)

TMS (Transcranial Magnetic Stimulation) pg.281
· temporarily disrupt the functioning of a particular area of the brain by applying a pulsating magnetic field to skull. If behave is disrupted, then deactivated area of brain is causing the behaviour

Kosslyn (1999)

· stimulation caused p to respond slower

· thus not an epiphenomenon

Case Studies
M.G.S. (right occipital lobe removed)

· removal of part of the visual cortex reduced the size of her field of view

· Mental walk task

· Before; could get within 15 feet before overflowing, after; mentally approach 35 feet before overflowed in visual field

DISSOCIATIONS:

Guariglia (1993)

· patient whose brain damage had little effect on his perception but cause neglect in mental images ( images limited to one side

· Unilateral neglect: patient ignores objects in one half of the visual field (both in perception and imagery)
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R.M.

· damage to parietal & occipital lobes

· could draw images that were in front of him (could recognize objects)

· could not draw images from memory nor could he answer questions depending on imagery

C.K. ( Behrmann (1994)

· opposite as R.M. ( not recognize objects but could draw them from memory

· visual agnosia

· unable to visually recognize objects (even own drawings)

· able to draw objects from memory in rich detail

Making sense of neuropsychological results

Behrmann and coworkers (1994)

· Mechanisms (for perc & imagery) overlap partially
· Visual perception involves bottom-up processing; located at lower and higher visual centers
· Imagery is a top-down process; located at higher visual centers
· Explains C.K. and R.M. (but not M.G.S?)

Conclusions from debate
· overlap not complete

· diffs: 

· perception = automatic & stable/long lasting (as long as observing stimulus)

· imagery = more effort & fragile (may vanish if not enough effort generated)
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harder to manipulate mental images

· Chalmers & Reisberg (1985)

· Had participants create mental images of ambiguous figures (see beside)

· Diff to flip mental images rather than perceptual images
 Improving Memory

pg. 286

· method of loci: things to be remembered are placed at diff locations in a mental image of a spatial layout

· placing images at locations can help with retrieval of memories later
· pegword technique: involves imagery, visualize things to be remembered and associate them to concrete words
· rhyming also creates retrieval cues

· eg. One-bun; two-shoe; three-tree

· then imagine the elliptical in a shoe, in order to remember to work out

Mental Representation of Mechanical Systems
Mental stimulation: operation of the mech system is mentally represented


Analogous to the visual imagery involves special reps
Rule-based approach: applying rules


Analogous to the visual imagery involves propositional reps

Chapter 12 – Problem Solving
pg 326

Problem: an obstacle between a present state and a goal – not always immediately obvious how to get around the obstacle
eg. Math problems

Well-defined problems: have a correct answer, certain procedures & lead to a solution

Ill-defined problems: frequently within everyday life, not necessarily one correct answer, unclear solutions
eg. Relationships, careers

Gestalt Approah to Problem Solving
· how people represent a prob in their minds & how solving a prob involves a reorganization/restructuring of this representation

· pattern, form & configuration
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Kohler (1929)

· The circle problem

· Doesn’t require math; simply perceiving the object and then representing it in a diff way

· RESTRUCTURING: process of changing the prob’s rep

Prob solving depends on problem PERCEPTION & REPRESENTATION

Solution involves REORGANIZATION & RESTRUCTURING of the rep
· restructuring is associated with insight: sudden realization of a problem’s solution AHA!

· some researchers debate that insight exists

Metcalfe & Weibe (1987)

· test insight vs. noninsight probs

· “warmth” judgements every 15 secs

· RESULTS: ppl with insight pobs felt farther from the answer than nonsight

Obstacles to Prob Solving
Fixation: ppl’s tendency to focus on a specific characteristic of the prob that keeps them from arriving at an answer


Eg. Focusing on familiar uses of an object ( Functional Fixedness
EXPERIENCE (help or hindrance?)

Duncker (1945)

· Candle Problem: illustrates functional fixedness by asking p to use mount the candle so that wax won’t drip on floor; empty match box and use as mount

· 2 groups; 1 empty box, other full of matchs

· Adamson (1959)

· Reduplication of prob

· P presented with empty box 2 times as likely to complete

Maier (1931)

· two-string problem: p task was to tie 2 strings together that were hanging from the ceiling

· use the pliers as a weight, many p didn’t get it

mental set: preconceived notion about how to approach a prob, determined by person’s experience

Luchins

· water jug problem: p given 3 jugs diff capacities & required to use jugs to measure specific quantity of water

· mental state group: probs 1-8

· no mental state: probs 7 & 8

· only 23% in the no MS group used the shorter solution for the probs
List of obstacles:

Fixation (functional), experience, mental set

Modern Research on PS: INFORMATION-PROCESSING APPROACH  pg 331
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Newell & Simon (1972)
· problem solving as search
· occurs between the posing of the prob and its solution

· initial state: conditions at the beg of a prob
eg. 3 discs on left peg

· goal state: solution of the prob

eg. Get discs to right peg
· Tower of Hanoi problem: 3 discs stacked on left peg with goal to stack on right

· Operators: actions that take the prob from one state to another

· PS as sequence of steps

· Intermediate state: various conditions that exist along pathways between initial and goal state

· Problem space: initial, goal and all possible intermediate states for a problem

· Means-end analysis: seeks to reduce the diff between initial & goal states. Achieved by creation of subgoals
· Intermediate states that are closer to the goal

If an exhaustive search of the problem space is impossible, employ heuristics (method or set of rules) ( like subgrouping


Eg. Hill-Climbing: mathematical optimization technique

· will only find the LOCAL MAXIMA

· can lead astray

Importance of how prob is stated
Acrobat problem & reverse acrobat problem (Kotovsky)
· one small change in wording

· fixation on real world (bigger acrobats standing on smaller ones) ( explains why reverse took longer

· NOT ANALYZING STRUCTURE OF PROBLEM SPACE

Mutilated checkerboard prob (Kaplan & Simon)
· 4 groups; blank, colours, names of colours OR names “bread” & “butter”

· P given boards that emphasized the diff between adjoining sqares, found prob easier

· Think-aloud protocol: p are asked to say out loud what they are thinking while completing a task. Help to determine ppl’s thought process as prob solving

The Russian marriage Prob
· 32 bachelors & 32 unmarried women, if 2 die can you make 62 into heterosexual marriages?

· By connecting it to the checkerboard one, we can more easily come up with an answer using:

· Analogy: noticing connections between similar probs & applying the sol for 1 prob to another

Analogies to PS
Analogical PS:

A solution to 1 prob, the source prob, is presented that is analogous to the solutions to another prob, the target prob

Analogical transfer: application of PS strategies experiences in solving one prob to the solution of another, sim prob

Target prob: problem trying to be solved

Source prob/source story: shares some similarities with target prob & illustrates a way to solve the target prob

 Duncker’s (1945)
· radiation problem: tumor; low intensities from diff angles

· fits Gesalt’s idea of representation and restructuring

· 10% figured it out

Gick & Holyoak

· fortress story (told to memorize it)

· same idea (analogous) with Duncker’s

· 70% p weren’t able to figure it out – even after reading the analogous source story

· Most people do not make the connection between analogous target and source probs

· Given hints to think about other story; 75% got it

· Lead them to 3 steps:

· Noticing – the analogy (most difficult to achieve)

· Surface features: specific elements that make up the problem

· Make noticing difficult

· Mapping – map corresponding parts of the target story to the source

· Applying – generate parallels
eg. Fortress = tumor

Holyoak & Koh (1987)

· lightbulb problem

· showing that when one makes surface features more similar, it is easier to make analogical PS

· Structural features: underlying priciples that govern the solution

· Making them more obvious aids analogical PS

Analogical encoding: comparing 2 cases that illustrate a principle

· more likely to see underlying structure

Gentner

· trade-off vs. contingency negotiations

· the group with the negotiation strategy emphazied in the sample tended to use that same style more frequently to solve another prob

Dunbar (2001)

· analogical paradox: p in psych experiments tend to focus on surface features in analogy problems, whereas ppl in real life use deeper & more structural features

· Experiments = surface features
Real life = structural features

· In vivo prob solving research: observing ppl in order to see how they solve probs in real life. 
Used in many settings; lab meeting in unis – to develop new product

· A: Captures thinking in naturalistic setting
· D: Time-consuming

· D: Difficult to isolate & control variables

How Experts Solve Problems
pg 346

Experts: extremely knowledgeable in a field

faster & with higher success rate
· devote a lot of time to learning, practicing & applying to their field
· organization of the knowledge so to be accessed when needed

· Chi – 24 physics probs and asked novices and experts to group them

· Expert: based on structural features (deeper underlying features) ( conservation of energy

· Novice: based on surface features (how similar features were) ( inclined planes

Experts: take a slow start as they spend time analyzing the prob

· experts are only experts within their own field

· less open to new ways of looking at probs (due to knowing the theories)

Creative Problem Solving
Divergent thinking: open-ended involving a large # of potential “solutions” and no correct answer

Convergent thinking: works toward finding a solution to a specific prob, correct answer

Jansson & Smith

· design fixation: analogous to Gestalt demo of how fixation can inhibit PS

· fixation on what NOT to do

· no straws or mouthpieces

Finke

· creative cognition: randomly choosing 3 object parts (given) & told to design an interesting possible useful object. They were then provided with a category in which they had to interpret their form as an obj from that category

· called these “preinventive forms”; ideas that precede creation of finished products

· objects were rated by judges on “practicality”, and “originality”

· ppl more likely to come up with uses for forms they had created

· HWM p had advantage for algorithm tasks in low pressure sits than did LWM

· Although HWM p lost their advantage under high pressure sits

· Under high pressure HWM p switch to faster and less accurate calcs

· Talking while under high stress  helps

Sleep inspires insight

· thinking about a prob during the day and then “sleep on it”

· solve it the next morning

· sleep inspires hidden structures needed for PS

Chapter 13 – Reasoning & Decision Making

· We are generally overconfident in our reasoning and decision-making

· We often use heuristics instead of algorithms

· Good: Faster, less effortful

· Bad: Can often lead to wrong conclusion

· Making lab situation or elements more realistic can often help

Reasoning: process of drawing conclusions & cog processes by which ppl start with info and come to conclusions that go beyond that info.

Deductive reasoning: involves syllogisms in which a conc logically follows from premises

GENERAL ( PARTICULAR
DIFINITE CONCS

Inductive reasoning: arrive at conc based on what is probably true, based on evidence




PARTICULAR ( GENERAL
PROBABLE CONCS
Deductive Reasoning: Syllogisms & Logic

Syllogisms: sequences of statements called
· includes 2 statements:

· premise
the a conclusion 

· categorical syllogism: premise & conclusion describe the relation between 2 categories by using statements with all, no or some

· good reasoning of syllogisms considers validity & truth
validity: conc follows logically from the 2 premises

depends on FORM

truth: depends on CONTENT of premise

conditional syllogisms: 2 premises & conc with form if or and then


antecedent: P used to mean if
consequent: q used for if


affirming the antecedent: antecedent confirmed by consequent. Conc valid


eg. P therefore q
97%
AA TRUE

denying the consequent: antecedent is negated by in 2nd premise. Conc valid


eg. Not q therefore not p
60% 
DC TRUE

affirming the consequent: consequent is affirmed in 2nd premise. Conc invalid


eg. Q therefore p

40%

denying the antecedent: antecedent is negated in the 2nd premise. Conc invalid


eg. Not p therefore not q
Watson four-card prob

· to see WHY ppl have easier time with real-world syllogisms rather than abstract ones

· one test with abstract letters and numbers and asked if the statement is true: vowel on one side, then there is an even # of the other side

· falsification principle: to test a rule, it is necessary to look for situations that would falsify the rule

· only E & 7 need be turned over

Griggs & Cox

· same test with real world legal drinking age

· none answer abstract one right; 73% got the concrete task

POSSIBLE EXPLANATIONS

Holyoak & Cheng (permission)

· pragmatic reasoning schema: way of thinking about cause and effect in the world that is learned as part of experiencing everyday life

· eg. Permission schema: if a person satisfies condition A (eg. Legal drinking age), then he/she gets to carry out Con B (served alc)

Cosmides & Tooby (evolutionary approach – in terms of cheating)

· evolutionary perspective on cognition: we can trace many properties of our mind to the evolutionary principles of natural selection

· social exchange theory: imp aspect of human behaviour is the ability for 2 ppl to cooperate in a way that is beneficial to both

· created 4 cards with unfamiliar experiences

Inductive Reasoning
Factors which contribute to truth:

· Representativeness of obs: how well obs about category represent all of the members of that category

· Number of obs: adding more observations further strengthens arg

· Quality of evidence: stronger evidence = stronger concs

Heuristics

Tversky & Kahneman

· availability heuristic: events are more easily remembered are more easily judged as being more probable then events less easily remembered

· judging words with letter R

· can more easily remember words which begin with r rather than as the 3rd letter

illusory correlations: correlation between 2 events appears to exist but in reality there is little or no corr
what we EXPECT


eg. May take the form of Stereotypes

“Gay males are effeminate”

Anchoring & adjustments: when judging a freq or probability we use these

Tversky & Kahneman

· representative heuristic: how OFTEN we expect events to occur or how much one event RESEMBLES another

· prob that event A is member of class B can be determinf by how well the properties of A resemble properties we usually associate with B

· eg. With professions

· base rates: relative proportion of diff classes in pop

· conjunction rule: the prob of a conjuction of 2 events cannot be higher than the prob of the single constituent

· eg. Linda the “feminist” bank teller

law of large numbers: the larger the # of individs  randomly drawn from a pop, the more rep the resulting group will be of the entire pop


eg. Hospital (small vs. large)

Lord et al

· The Confirmation Bias: tendency to selectively look for information that conforms to our hypothesis and overlook information that argues against it
· How ppl’s attitudes are affected by exposure to evidence that contradicts those attitudes

· Capital punishment article; their attitudes before reading and after the article were the same

Expected utility: ppl are basically rational if they have all the relevant info, they will make decisions that result in max utility (outcomes that achiever ppl’s goals)

LANGUAGE

Broca’s aph -  speech disruption (left hem damage)

· selective diff with syntax

· cannot express themselves but can understand question

Wernicke’s aph – fluent aphasia (occipital lobe)

· syntax is intact

· meaning not clear – wrong words used

· pragmatics affected

· functional morphemes used correctly

· nonsense

Garden-path sentences:

· Only at ending do we realize we’ve misunderstood/misinterpreted the beginning

