
Chapter 1: Thinking Critically w Psychological Science

Hindsight Bias: tendency to believe after learning an out come, that one would have foreseen it (I knew it all along)-we think something is obvious once it has been explained with evidence. Finding something has happened makes it seem like its going to happen anyway. Inevitable. W 20/20 hindsight, everything seems obvious.

Overconfidence: once people know target word, hindsight makes it obvious, so much so that we become overconfident. (wreat-water)
*hindsight bias and overconfidence often lead us to overestimating our intuition. Scientific inquiry, fed by curious scepticism helps sift out illusions.

Scientific Attitude: to sort thru reality/fantasy, sense/nonsense, a scientific attitude is required: being sceptical but not cynical, open minded but not gullible.
Curious scepticism.
Two questions: what do u mean? How do u know? Show me evidence.
scepticism & HUMILITY are needed. May have to reject our own ideas.

Critical Thinking: thinking that does not blindly accept arguments and conclusions. It EXAMINES assumptions, discerns hidden values, evaluates evidence, and assesses conclusions. Smart Thinking.
- ask questions. How, what, is conclusion based on anecdote and gut feelings or evidence.

Scientific Method: make observations, form theories, refine theories in light of new observations.
Scientific Theory: explanation using integrated sets of principles that organizes and predicts observations. Organize observations/predict that anyone can check theory.
- explains principles that organize and predict behaviour of events. Simplifies. After observations, theory is made.
Hypothesis: testable prediction. Often implied by theory.
Operational definition: statement of procedures (operations) used to define research variables. ex. human intelligence may be operationally defined as what an intelligence test measures.
Replication: being able to repeat the essence of the research study, with different participants in different situations. Basic findings extend to other participants and circumstances.

Example:
1) Theory: low self esteem=feeds depression
2) Hypotheses: people w low self-esteem score high on depression scale
3) Research/observations: do experiment/analyze

Case study: observation technique where ONE person is studied in DEPTH to reveal universal principles (things that apply to many people.) 
- Suggest hypotheses for further study. Show us what CAN happen. UNRELIABLE if individual=special.
- Leads to mistaken judgements and false conclusions.
- Can overwhelm general truths.
*Individual cases can suggest fruitful ideas. What’s true of us all can be glimpsed in one of us. But to look at general truths that cover individual cases, we have to answer questions with other methods.
Survey: technique to look at self-reported attitudes and behaviours of people, usually by questioning a representative, random sample of them. LESS DEPTH
- asks people to report their behaviour & opinion.
- ask DIFFERENT QUESTIONS answers will VARY
- word effects: subtle changes in order of wording cause major effects. Phrasing.

Random Sampling
False Consensus Effect: tendency to overestimate extent to which others share our beliefs & behaviours: we think people think like us. Vegetarians think more people are vegetarians than meat eaters. Conservatives think more support conservatives than libs.
- George sees lady pay with food stamps, watches in dismay when she drives off in fancy car.
*best basis for generalizing is from a representative sample of cases.
Population: all cases in a group from which samples may be drawn for a study.
Random sample: sample that is representative of pop because each member has equal chance of inclusion.
- Large sample=better than small. But small REPRESENTATIVE sample = better than unrepresentative 500.
*before believing surveys, think critically. Consider sample. Representative or not.
Naturalistic observation: observing and recording behaviour in naturally occurring situations without trying to manipulate and control situation. Does not EXPLAIN behaviour. It DESCRIBES behaviour. Shows chimps sometimes insert stick in a termite mound and withdraw it, eating loads of termites. Doesn’t say why. Observe people in bar in natural surroundings. Does not describe why they might be aggressive. 
Measuring naturalistic observations.
Correlation: measure of extent that two factors move together. How well either factor predicts the other.
Correlation Coefficient: mathematical expression of relationship, ranging from -1 to +1 (+ or – means direction of relationship. + = one up other up. - = one up one down) # = STRENGTH of relationship.
- neg correlation: two things relate inversely. More TV = less time reading.
- pos: more sex content, more likely to have sex.
Scatterplot: graphed cluster of dots, ea of which represent values of two variables. Slope of points suggests direction of relationship between the two variables. Amount of scatter suggests strength of correlation (little scatter=HIGH correlation)
*correlation helps see world more clearly by showing how two things relate. Help predict.
- CORRELATION DOES NO PROVE CAUSATION
- ex. in men, length of marriage correlates positively w hair loss but not cause bc both are associated w third factor AGE.
- correlation does not prove causation. Correlation indicates possibility of a cause/effect relationship, but does not prove it.

Illusionary Correlations: when we believe there is a correlation but there isn’t one. We are likely to notice and recall instances that confirm our beliefs. Perception of a relationship that does not exist.
- people think weather is related to their discomfort. Not true
*when we notice random coincidences, we may forget they are random and instead, see them as correlated. Easily deceive us.

Perceiving order in random events
- illusory correlations start from natural eagerness to make sense out of randomness.
-random sequences often don’t look random.
Daniel Kahneman and Amos Tversky: experiment with head sand tails. HHHTTT or HTTHTH or HHHHHH what is most random. People think HTTHTH is most random but all are just as likely to happen.-some happenings are so extraordinary we struggle to conceive an ordinary chance related explanation.

Experimentation
Experiment: Research method where investigator manipulates one or more factors (independent variables) to observe the effect on some behaviour or mental process (dependent variable). By random assignment of participants, experimenter aims to control other relevant factors.
1) Manipulate factors of interest (independent) 
2) hold constant other facts.
*unlike correlational studies, which uncover naturally occurring relationships, experiment manipulates a factor to determine its effect.

Evaluating Therapies 
Double-blind procedure: experimental procedure in which both research participants and research staff is ignorant (blind) of if research participants have actual treatment or placebo. Commonly used in drug evaluation studies
Placebo effect: experimental results caused by expectations alone; any effect on behaviour caused by administration of a fake substance, which patient thinks to be active agent.
Experimental group: condition of experiment that exposes participants to treatment.
Control group: condition that contrasts w experimental condition and serves to compare for evaluating effect of treatment. (control group nothing is done to them)
Random assignment: people put in experimental or control conditions to minimize pre-existing differences between those assigned to different groups. (gets rid of age different, attitudes, etc)
Independent Variable: experimental factor that is manipulated. Variable whose effect is under study. Manipulate dosage of drug.
Dependent variable: outcome factor. May change in response to manipulations of independent variable. Causes change in men’s response to Viagra for ex.
*to discover causation, psych’s may randomly assign participants to experimental treatment or control condition. Measuring the dependent variable (intelligence score) will determine effect of independent variable (type of milk fed to baby)
ex. condition: independent      variable: dependant variable experimental: breast milk        : intelligence score
control          : formula             : intelligence score

Variable: anything that can vary (infant nutrition, intelligence, TV exposure.) experiments manipulates an independent variable, measure the dependent variable, control others.
Statistical Reasoning
*doubt big, round, undocumented numbers. Rather than believe estimates, focus on thinking smarter and applying simple statistical principles to everyday reasoning.
1) gather and organize data
2) graph data (use bar graph)
*read scales and note range.
Measures of central tendency: single score that represents a whole set of scores.
Mode: most frequently occurring scores in distribution
Mean: arithmetic average of distribution. Obtained by adding scores and divide by number of scores. Biased by a few extremes.
Median: middle score in distribution; half the scores are above it and half are below it. Middle #.
*always note which measure of central tendency is reported. If it is mean, it could be influenced by scores that distort it.
“skewed distribution effects MEAN”
Measures of variation: how similar or dif scores are.Averages derived from scores w low variability are morereliable than averages based on scores w high variability. Ex. if person scores 13-17 points in 10 games straight u know the 6th game may be around 15 pts than if her scores had varied from 5-25.
Range: different between highest and lowest scores on distribution
Standard deviation: computed measure of how much scoresvary around MEAN score. How far off u are from the average.
* if your university has students of same ability level, your intelligence scores will have smaller standard deviation than ifu have more diverse intelligence.

Making Inferences: 3 principles for making safe generalizations
1) representative samples are better than biased samples
2) less-variable observations are more reliable than those that are more variable (consistency in observations)
3) more cases are better than few. (averages based on many cases are more reliable.)
*generalizations based on few unrepresentative cases are unreliable.

When is a difference significant
Statistical Significance: statistical statement of how likely it is that a result occurred by chance.
- If difference between sample averages is large, we have more confidence that difference between them shows a real dif in a population. When sample averages are reliable and dif between them is relatively large, we say there is statistical significance.
*doubt happens if chance of random occurrence is more than 5%.
*difference between samples may be statistically significant but not practically significant.
*stat significance indicates the likelihood that a result will happen by chance. It does not indicate importance of the result.
*if difference between two samples is large, we can assume difference is significant and result did not occur by chance.

Can lab experiments illuminate everyday life?
- experimenter intends lab to be simplified reality. Purpose is not to re-create exact behaviours of everyday life, but test theoretical principles. Resulting principles not the specific findings help explain everyday behaviours.
*as psychologists, concerns lie less w particular behaviour and more w general principles that explain many behaviours.
Does behaviour depend on culture? 
Culture: enduring behaviours, ideas, attitudes, traditions, shared by large group of people and transmitted from one generation to the next.
*even specific attitudes and behaviours vary across cultures. Underlying processes are much the same.
Does behaviour vary w gender?
- gender matters. Biology determines our sex. Culture further bends genders. Yet in many ways, female and male=similar human.
Why do psychologists use animals?
- use animals to learn about people
Is it ethical to experiment on animals?
- animal researchers say not morality of good vs evil, but compassion for animals vs compassion for people.
- place well-being of humans above animals. Is it right that mice get tumours in hope that people don’t.
- sacrifice animals for human well-being.
- value animals according to their perceived kinship w us. (love dogs more than rats.)
- human life=first priority, second issue is priority we give to well-being of animals in research.
Ethical to experiment on people?
- ethical principles developed by American psyc association and British psych society urge people to
1) be informed of consent of potential participants
2) protect people from harm and discomfort
3) treat info about individual participants confidentially
4) fully explain research afterward
Is psyc free of value judgements?
- our preconceptions can bias our observations and interpretations. Sometimes we see what we want to see.
- labeling sex acts we do not practice as “perversions” or as “sexual variations” conveys value of judgement.
- labels describe and evaluate.
Is psyc dangerous?
- is psyc used to manipulate people. Knowledge like all power is used for good or evil. Psych does have power to deceive, but purpose is to enlighten.

*replication is NOT a basic research technique used by psychologists.
*when a difference between two groups is “statistically significant” this means that the difference is not likely to be due to chance variation.
*john thinks he can open an online trading account and pick the right stocks that will make him rich=overconfidence. 

Chapter 2: Neuroscience and Behaviour

*Everything psychological is simultaneously biological.
Plato: thought mind was in spherical head
Aristotle: thought mind was in heart
Franz Gall: German 1800s invented Phrenology(theory claiming bumps on the skull could reveal our mental abilities and our character traits. Not a true theory.)
-but different parts of brain DO control different aspects of BEHAVIOUR
-various brain regions DO have specific functions.
Biological Psych: links between Biology and Behaviour.-links between biological activity and psyc events.-aka hunger and sex. Stress and disease.
Neural Communication
*body’s info system is built from billions of interconnected NEURONS
- cells to body organs/heart/brain to digestive system/circulation/info processing.
- largest system=individual/family/culture we are bio psychosocial systems. 

Neurons
Neuron: nerve cell; basic building block of nervous system
Dendrite: bushy, branching extensions of a neuron that receive messages and conduct impulses TOWARD the cell body. Receive information.
Axon: extension of a neuron, ending in branching terminal fibers. Messages pass to other neurons or to muscles or glands THROUGH the axons and reach the dendrites of the next neuron.
- axon fibers pass message along to other neurons. Axons speak, dendrites listen.
*Axons=very long, travel several ft through body.
Dendrites=short
Motor neurons: control muscles. Really long
Myelin Sheath: layer of fatty tissue segmentally encasing fibers of many neurons; enables faster transmission speed of neural impulses as impulse hops from one node to the next.
*Multiple Sclerosis: disease where myelin sheath degenerates. Result=slowing of all communication to muscles and eventual loss of muscle control.
*axon fires impulse when it receives signal from sense receptors stimulated by pressure, heat or light. Or when stimulated by neighbour neurons.
Action Potential: neural impulse, brief electrical charge that travels DOWN axon. Action potential generated by movement of positively charged atoms in and out of channels in axon’s membrane.
Ions: neuron generates electricity from chem. Events. Involves exchange of ions. Electrically charged atoms.
-at rest, fluid interior of resting axon = negative. Excess of neg charged ions
-at rest, fluid of exterior of resting axon=positive. Excess of pos charged ions.
At Rest: Interior=neg, exterior=pos 
Resting potential: this resting state.
Axon Surface=selectively permeable

Action Potential
1) first bit of axon gates open, pos charged Na ions flow in
2) produces depolarization of part of axon. Causes next channel to open
3) Na/K pump transports sodium ions back out of cell
4) action potential continues down axon.
- during resting stage Refractory period neuron pumps pos charged Na back outside so it can fire again.
Excitatory: signal that causes neurons to fire
Inhibitory: prevent signals.
Threshold: level of stimulation required to trigger neural impulse

*action potential goes DOWN axon, which branches into junctions of thousands of other neurons.
- increase stimulus above threshold DOES NOT increase action potential INTENSITY.
All or none response: increased stimulus does not mean stronger impulse.-strong stimulus=causes more neurons to fire, but does not affect action potential speed or strength.
How neurons communicate
Synapse: junction between axon tip of sending neuron and the dendrite or cell body of the receiving neuron. The tiny gap at this junction is called synaptic gap or cleft.
Neurotransmitters: chemical messengers that travel across synaptic gap between neurons. When released by sending neuron, NT travels across synapse, binds to receptor sites on receiving neuron, and influences whether the next neuron will make an impulse.
Reuptake: sending neuron reabsorbs excess NT molecules. Excess NT’s are reabsorbed by sending neuron.
*speed of NT = 1/10 000 second.
How Neurotransmitters influence us
Acetylcholine: NT that enables learning and memory and triggers muscle contraction.
-ACh is messenger at every junction between a motor neuron& skeletal muscle. ACh is released to muscle cells, and muscle contracts. *if ACh is blocked, muscles WONT contract!
Alzheimer’s disease: ACh-producing neurons deteriorate.
-enables muscle action: learning, memory.

Dopamine: influences movement, learning, attention, emotion
-too much=schizophrenia
-too little=tremors and Parkinson’s disease
Serotonin: affects mood, hunger, sleep, arousal
-too much=wow awake (antidepressants raise serotonin levels)
-too little=depression
Norepinephrine: control alertness and arousal
-too litte=depressed
GABA: major INHIBITORY NT
-too little=seizures, tremors, insomnia
Glutamate: excitatory NT involved in memory
-too much=over stimulate brain, migraines/seizures.
Candace Pert & Solomon Snyder: attached radioactive tracer to morphine, showing where it went in animal brain. Morphine=opiate drug elevates mood/eases pain. Bound to receptors in areas linked w mood and pain sensations. Morphine=similar to endorphins
Endorphins: natural opiates of brain released in response to pain and vigorous exercise. “morphine within”. Linked to pain control and pleasure.

How drugs alter neurotransmission
*if u have too many opiates like morphine/heroin, then your brain will STOP producing natural endorphins.
- drug addicts have discomfort that keeps going ‘till brain gets more natural or artificial opiates.
- mood altering drugs have similar effect. Unpleasant after effects.
Agonists Excite: molecule looks similar to NT to mimic its effects.
*too much ACh from black widow and u have seizure and die.Violent muscle contractions.
Antagonists inhibit: drug molecule that inhibits NT release
*Butolin: poison from improperly canned food causes paralysis by blocking ACh release. Botox=blocking ACh release from sending neurons in face.
Agonist=pretends to be NT (morphine)
Antagonist=blocks NT (Curare poison paralyzing victims by blocking ACh)

Blood Brain Barrier: enables brain to fence out unwanted chemicals circulating in blood. For ex. dopamine cannot be given to person w low levels of dopamine and Parkinson’s because it wont make it across blood brain barrier. Have to use other chemical similar. (L-dopa)

Nervous System: body’s speedy electrochemical communication network, consisting of all nerve cells of peripheral and central nervous system.
Central Nervous System (CNS): brain and spinal cord
Peripheral Nervous System (PNS): sensory and motor neurons that connect CNS to rest of body.

Nervous System:
PNS
- Autonomic (controls self regulated action of internal organs and glands
   -Sympathetic: arousal- parasympathetic: calming
   -Somatic: controls VOLUNTARY movements of skeletal muscles
CNS
-brain and spinal cord.

Nerves: neural cables containing tons of axons. These bundled axons which are part of PNS connect CNS w muscles, glands, and sense organs
3 types of neurons 
Sensory Neurons: neurons that carry incoming info from sense receptors to CNS (body has a few million)
Motor Neurons: neurons that carry outgoing info from CNS to muscles and glands. (body has billions)
*sensory IN motor OUT
Interneurons: CNS neurons that internally communicate and intervene between sensory inputs and motor inputs.

Peripheral Nervous System: two components: somatic and autonomic system.
Somatic Nervous System:
 part of peripheral that controls voluntary skeletal muscles.
Autonomic nervous system: controls glands and muscles of internal organs (like heart.)
  - Sympathetic: arouses: arouses the body, mobilizing its E for stressful situations.
- dilate pupil
- accelerate heart 
- Inhibit digestion 
- stimulate glucose release by liver
- stimulate secretion of epinephrine, norepinephrine-stimulate ejaculation in male
- make u sweat (perspire)
- make u alert for action
  -Parasympathetic: calms body, conserving E
- contract pupil
- slow heart
- stimulate digestion
- stimulate gallbladder
- contract bladder
- allow blood flow to sex organs
- conserve energy

Central Nervous System: Spinal cord and brain
- spinal cord=info highway connecting peripheral nervous system with brain.
- ascending neural fibers send up SENSORY info, descending fibers send MOTOR control info.
Reflexes: automatic responses to stimuli. Simple, automatic, inborn response to a sensory stimulus like a knee jerk.
- simple spinal reflex is composed of a single sensory neuron and single motor neuron. Sometimes communicated through inter neuron.
*hand jerks away from flame BEFORE your brain receives and responds because of natural reflex.
*interneuron is at spinal cord. Before brain.
*to produce bodily pain or pleasure, sensory info must reach brain.

Brain and neural networks 
Neural Networks: interconnected neural cells. Networks can learn, as feedback strengthens or inhibits connections that produce certain results. Computer simulations of neural networks show analogous learning.
- neurons network w nearby neurons so they can have short fast connections. Cells in each layer of neural network connect with various cells in next layer.
*learning STRENGTHENS connections. BUILD NETWORK

Endocrine System: the body’s “SLOW” chemical communication system; set of glands that secrete hormones to bloodstream. SNAIL MAIL several seconds for bloodstream to get hormone to tissue it needs to be.
Hormones: chem. Messengers, mostly those manufactured by endocrine glands that are produced in one tissue and affect another.
- hormones originate in one tissue, travel thru bloodstream, and affect other tissues including brain. Act on brain and influence sex food and aggression.
- some hormones are chemically IDENTICAL to some NT’s.
- endocrine effects last longer than neural message.
Adrenal Gland: pair of endocrine glands just above kidneys. Secrete hormones Epinephrine (adrenaline) and Norepinephrine (noradrenaline) help arouse body in times of stress. Increase blood sugar, providing E
Pituitary Gland: endocrine’s most influential gland. Regulates growth and controls other endocrine glands. Controlled by Hypothalamus. Master gland.
*some hormones are chemically identical to NT’s. 

The Brain: Tools of Discovery 
Lesion: issue destruction. A naturally or experimentally caused destruction of brain tissue.
*oldest method of study=observe effects of brain diseases and injuries in a clinic.

Manipulating the brain
- electrically, chemically, or magnetically STIMULATE various parts of brain to see effect.-surgically lesion tissue-or just observe.
Recording Brain’s Electrical Activity 
Electroencephalogram (EEG): an amplified recording of the waves of electrical activity that sweep across the brain’s surface. These waves are measured by electrodes placed on scalp.
PET (positron emission tomography scan: visual display of brain activity that detects where a radioactive form of glucose goes while the brain performs a given task.
- shows where brain uses up glucose. Person is given radioactive form of glucose, PET locates and measures radioactivity. Brain areas light up.
MRI (magnetic resonance imaging): technique using magnetic fields and radio waves to produce computer generated images that distinguish among different types of soft tissue; allows us to see structures w/in brain.
- detailed pic of brain and body soft tissues.
fMRI (function MRI): technique for revealing blood flow, and brain activity by comparing successive MRI scans. MRI scans show brain anatomy, fMRI show brain function.-reveals functioning and structure. Where brain is active, blood goes.

Older Brain Structures: primitive animals (sharks) =simple brain . low mammals (rats) that need lots of motion=more complex. Advanced animals (humans)=very complex
The Brainstem: the oldest part and central core of brain, beginning where spinal cord swells as it enters the skull; brainstem is responsible for automatic survival functions.
*crossover point where most nerves to and from each side of brain connect w body’s opposite side
Medulla: base of brainstem; controls heartbeat and breathing.
Pons: just above the medulla. Coordinates movements.
Reticular Formation: nerve network in brainstem that plays important role in controlling arousal. (located between your ears)
-leads right up to the thalamus. Filters incoming stimuli and relays other important info to other areas of brain.
Thalamus: top of brainstem.
Brainstem: Medulla-pons-reticular formation-thalamus
Giuseppe Moruzzi and Horace Maguon: found cat awakens if reticular formation=stimulated electrically. Sever reticular and cat went into coma. Thus reticular formation=arousal

Thalamus: brain’s sensory switchboard, located at top of brainstem; directs messages to sensory receiving areas in cortex and transmits replies to cerebellum and medulla. (does not receive senses from smell) but does sense seeing, hearing, taste, touch.
Cerebellum: “little brain” attached to rear of brainstem; functions include processing sensory input and coordinating movement output and balance. Extends from rear of brainstem. Baseball size. (brain’s organ of agility. Movement)
-enables nonverbal learning and memory. Judge time, modulate emotions, voluntary movement.
*if injured cerebellum, have difficulty walking, keeping balance, shaking hands. Movements would be jerky/exaggerated.

Limbic System: a doughnut shaped system of neural structures at border of brainstem and cerebral hemispheres; associated with emotions such as FEAR and AGGRESSION and drives them for food and sex. Includes HIPPOCAMPUS, AMYGDALA, and HYPOTHALAMUS.
Amygdala: two lima bean sized neural clusters. Part of limbic system. Linked to EMOTION. (influence fear and aggression)
*no amygdala=normally ill tempered monkey now calm
Hypothalamus: neural structure lies below thalamus; directs activities for maintenance. Eating drinking, body T. controls endocrine system via pituitary gland. Linked to EMOTION
*influence hunger, thirst, body T, sex behaviour.
*monitors blood chemistry. Activity also gives pleasure reward
Hippocampus: processing memory. If animals lose hippocampus, they cant process new memories or facts.

James Olds & Peter Milner: experiment with rat. Found rat wanted stimulation of “pleasure center” of brain. Centers in or near hypothalamus. Release of NT’s like dopamine.
Limbic centers for pleasure 
Reward Deficiency Syndrome: deficiency in natural brain systems for pleasure and well-being. Lead people to crave whatever provides missing pleasure feelings or relieve neg pleasure.

Cerebral Cortex: Intricate fabric of interconnected neural cells that cover cerebral hemispheres; body’s ultimate control and information processing center.
-makes humans complex in brain compared to others.
*brain hemispheres’ thin surface layer-contains 20-30 billion nerve cells.
-wrinkled surface. Folds increase brain surface area.
Glial Cells: cells in nervous system that support, nourish, and protect neurons. “glue cells” guide neural connections. Provide nutrients for myelin. Mop up ions and NT’s. “neural nannies”
Each hemisphere=divided into four LOBES separated by FISSURES or folds. 
Frontal Lobe: portion of cerebral cortex lying just behind forehead. Involved in speaking and muscle movements, making plans and judgements. Appropriate/inappropriate (front)
Parietal lobes: portion of cerebral cortex lying at top of head and toward rear. Receives sensory input for touch and body position. (top and rear of head)
Occipital Lobes: portion of cerebral cortex at back of head. For vision. Includes visual areas, receive visual info from opposite visual field. (back of head)
Temporal Lobes: above ears. Includes auditory areas. Receives auditory info from opposite ear. (sides of head)
Motor cortex: area at rear of frontal lobes controlling voluntary movements. (left motor cortex controls right side of body) parts of body that need lots of detail movement get bigger parts of motor cortex. Sends OUT info
*body parts are moved by OPPOSITE sides of brain.
Wilder Penfield of Montreal: mapped out motor cortex in hundreds of wide awake patients. Painlessly stimulated different areas of motor cortex at back of frontal lobe and different body parts moved. 
*areas of body needing precise control, (fingers/mouth) get most cortical space on motor cortex.

Sensory Functions: penfield identified cortical area that specializes in receiving info from skin senses and from movements of body parts.
Sensory Cortex: area at front of parietal lobes that registers and processes body touch and movement sensations. Parallel to motor cortex just behind it at front of parietal lobes.
*stimulate it, and person thinks they are being touched.
*more sensitive a body region, the larger an area of sensory cortex it gets. (supersensitive lips get more than toes)
*stimulate occipital=you see dash of colour. From occipital, visual info goes to other parts of brain to identify words, detect motion, recognize face. Sound u hear=processed by auditory areas in temporal lobe.
Association Areas: areas of cerebral cortex that are not involved in primary motor or sensory functions; rather, they are involved in higher mental functions such as learning, remembering, thinking, and speaking. HIGHER mental funct Association= 3/4s of cerebral cortex. Integrate info. Storing memories.
*more intelligent animals=more uncommitted or association areas of cortex. Responsible for integrating or acting on info received and processed by sensory areas.
*we use only 10% of our brain
- association areas=in all four lobes.
- in frontal lobe=helps us judge, plan, process new memories
Damaged Frontal lobe=have intact memories. Can bake a cake, but can’t plan ahead to BEGIN baking a cake for bday party
- frontal lobe damage alters personality. Rod blew thru Phineas Gage’s head. He used to be soft-spoken, but now irritable, profane, dishonest. Disconnected from his behaviour.
- can become morally deficient-stealing, abusing, etc. don’t know right from wrong.

Language: 
Aphasia: impairment of language, usually caused by left hemisphere damage to Broca’s area (impairing speaking) or Wernicke’s area (impairs understanding) CANT TALKPROPERLY. Can speak but cant read, can understand but not talk, can write but not read etc.
Broca’s Area: controls language expression, area of frontal lobe usually in left hem that directs muscle movements involved in speech. LANGUAGE EXPRESSION. Sarcasm
- Damage=can’t speak but can sing songs and understand speech Wernicke’s Area: controls language reception-brain to understand language and expression. Usually in left temporal lobe.
Damage=only speak meaningless words. Understand but cant form logical sentences. 
Angular Gyrus: receives visual info from visual area and recodes it to auditory form, where Wernicke’s figures out meaning.

When you read aloud:
1) register visual area
2) goes to angular gyrus to get words into auditory code
3) received and understood by wernicke’s area
4) sent to broca’s which5)controls motor cortex as it creates and pronounces word.
*complex abilities come from intricate coordination of brain areas

Brain’s Plasticity 
Plasticity: brain’s capacity for modification, as evident in brain reorganization following damage (especially in children) and in experiments on effects of experience on brain development.
- ability to modify itself after some type of damage.
- severed neurons won’t regenerate. (spinal cord damaged, you are paralyzed)
- lose a finger and sensory cortex becomes more sensitive for the other fingers.
- piano player=more sensitive auditory cortex that encodes piano sounds.
- blind person uses finger for Braille, that finger part of cortex is more sensitive.
- deaf people use auditory cortex for other sensory info aka visual system.
- amputated hand : if u stroke face he will feel in face and “phantom fingers” … weird.

Our Divided Brain:
-left hem damage: problems with reading, writing, speaking, math, reasoning, logic, understanding.
-left hem=dominant hem
-right hem=subdominant hem 
Corpus Callosum: large band of neural fibers connecting the two brain hems and carrying messages between them. Band of axon fibers.
Split Brain: condition where two hems are isolated because cutting of connecting fibers (corpus callosum) between them.
-if split brain occurs, people=still normal.
*data received by one hem is quickly transmitted to other across corpus callosum. Person w severed corpus does not share info w other hem.
*if person stares at spot on page w flashing stimulus HE – ART he appears on left visual field (right brain) ART on right field(left brain) person SAYS they see ART because speech is left brain too. But if they point to the word, they use their left hand (right brain control) and point to HE. Each hem reports only what it sees.
- split brain=hems comprehend simultaneously two different figures with left and right hand. Draw two figures w hands.
*unconscious brain can control our behaviour w/out our conscious effort or will.
- left hem more active when person deliberates over DECISIONS
- right hem understands simple requests, objects, intuitive responses. Drawing, recognizing faces, emotion

Hem Differences in Intact Brain
- if performing perceptual task: brain waves, blood flow, and glucose consumption are increased in right hem.
- speaks or calculates=increased activity in left hem
- recognize word faster if visualized to left hem
- recognize image faster if flashed to right hem.
Brain Organization:
*90% people = right handed more left handed people are guys than girls
*95% right handers process speech in left hem.
*over half of lefties process speech in left hem, but ¼ process language in right hem, other ¼ process with both hem.
- more left handers have migraines and headaches.
- lefties are better than righties in all subjects in iran.
-musicians mathematicians, baseball, cricket, architects, andartists.
- left handers disappear w age.
- left handers are more likely to have experienced birth stress, prematurity or need for assisted respiration. Endure moreheadaches, have more accidents.
- use more tobacco and alcohol.
- on avg, righties live 8 or 9 yrs longer.
- everything psychological is simultaneously biological.

Roger Sperry: brain creates and controls emergent mind, which then influences brain. (think about bitter lemon, you may salivate)

Chapter 6: 

Perception Bottom-up: sensation. Detect physical E. encode it as neural signals.
Top-down: organize/interpret sensations. Perception.

Selective Attention: any moment, our awareness focuses like a flashlight beam only for limited aspect of what we experience.
- focusing of conscious awareness on particular stimulus. As in cocktail party effect
cocktail party effect: ability to attend to only one voice among many. (hear your name out of a bunch)
Intentional blindness: failing to see visible objects when our attention is directed elsewhere. (woman walks across screen in middle of fight, but people don’t see woman because they are focused on fight) Change blindness 
Change Deafness: 40% of people focused on repeating list of words and failed to hear a change in person talking.
Choice Blindness: Peter Johansson noticed people don’t know if person they chose before to be beautiful is same person they are shown again.
Pop-Out Phenomenon: distinct stimulus (smiley face in a bunch of sad faces) demands our attention.
Illusions: deceives your mind.
Visual Capture: tendency for vision to dominate other senses. Vision usually WINS
[bookmark: _GoBack]Gestalt: an organized whole. Gestalt psychologists emphasized our tendency to integrate pieces of info into meaningful wholes.
- we perceive objects as dist inct from their surroundings. Organize sensation into perception.
- perception exceeds the sum of its parts.(combine sodium w chlorine, two poisonous things, but u gettable salt)
- putting together visual features=bottom up processing to take in sensory analysis and top down processing to use experiences and expectations to interpret sensation.

Figure-ground: organization of visual field into objects(figures) vs ground (surroundings). Objects stand out from surroundings.
- first perceptual task=background vs objects
Grouping: perceptual tendency to organize stimuli into coherent groups. Bring order to basic sensations like color, movement, light/dark contrast.
- perceived whole differs from sum of parts.

Grouping:
Proximity: group nearby figures together. See 3 groups of 2lines not 6 separate lines.
Similarity: group figures that are similar to each other. Vertical columns of similar shapes.
Continuity: see smooth continuous patterns rather than discontinuous ones (two continuous lines-one wavy one straight)
Connectedness: uniform and linked. We see two dots and line between them as single unit. ._. connected
Closure: fill in gaps to create a complete whole object.

Depth Perception: ability to see objects in 3D even though images strike retina on 2D. allows us to judge distance.
Visual Cliff: lab device for testing depth perception in infants or animals. (young) Gibson and Walk
-each species by the time it can walk has perceptual abilities and needs. (glass covered table to look like u will fall off.)

Binocular Clues: in judging distance of nearby objects, two eyes are better than one.
- depth cues, such as retinal disparity and convergence, that depend on use of two eyes.
*bc our eyes are 2.5 in apart, our retinas receive slightly different images of world. Brain compares the images and makes difference between them (retinal disparity) to give u important cue to relative distance of different objects.
Retinal Disparity: binocular cue for perceiving DEPTH. By comparing images of two eyeballs, brain computes distance…greater the disparity, (difference) between the images, the closer the object.
-3D movie makers simulate or exaggerate retinal disparity by photographing a scene w two cameras placed a few inches apart.
Convergence: binocular cue for perceiving depth. Extent to which eyes converge inward when looking at an object. Greater the inward strain=closer the object.
- neuromuscular cue caused by eye’s inward turn when they look at close objects.

Monocular Cues: depth cues, like interposition and linear perspective, available to either eye alone.
Relative size: similar in size=one casts smaller retinal image is the one further away
Interposition: if one object partially blocks another from view, it is closer.
Relative Clarity:
 hazy objects look further away. Sharp clear objects=close.
Texture gradient: coarse and distinct=close, indistinct fine=far. Objects far away appear smaller and more densely packed.
Relative height: objects higher up in field=vision further away.
- tall glass looks like it has more liquid in it than actually does. Relative motion (motion parallax) as we move, objects that are actually stable look like they move.
- if on a bus, and you fix your gaze on an object, objects closer than the house seem to move backwards (house=fixation point)
- objects beyond fixation point appear to move with you. Further away those objects are, faster they move.
Linear perspective: parallel lines (railroad tracks) appear to converge with distance. More the lines converge, greater distance.
Light and shadow: dim=far away. Bright=close.

Motion perception
- brain says motion is based on shrinking objects move away, enlarging objects are approaching.
*if u keep a baseball at a constant angle of gaze, a fielder will run through the point of its return as it arrives.
Stroboscopic movement: brain perceives continuous movement in a rapid series of slightly varying images. (flashing pictures)
Phi phenomenon: when two adjacent stationary lights blink on and off really fast we think it’s a single light moving back and forth between them.
- illusion of movement created when 2 or more adjacent lights blink on and off quickly.

Perceptual constancy: perceiving objects as unchanging (having consistent lightness, color, shape, size) even as illumination and retinal images change.
- looking at a door and still knowing it’s a door even though its either open or closed and shape changes. (top down processing)
Shape constancy: perceive form of familiar objects as constant even if retinal images change.
Size constancy: still know that a car that is far away looks small but can hold people.

Size distance relationship:
 Muller-Lyer illusion
- Richard Gregory shows corners of line either up or down make it look like a longer line than a smaller line. But if you measure them, they are same length.
- culture and perception: people who live in Africa don’t have rectangular buildings. Less likely to be susceptible to Muller-Lyer illusion.

Lightness Constancy: (brightness constancy) we perceive an object as having constant brightness even if illumination varies.
Relative luminance: amount of light an object reflects relative to its surroundings.
- if you look at black paper in sun through a narrow tube, it might look gray because sun reflects a fair amount of light. If you just look at paper, it looks black because it reflects much less light than objects around it.
Color constancy: as light changes, red apple in fruit bowl looks more red because our brain says light reflected by any object is relative to its surrounding objects. THEDOGATEMEAT . we see this as organization into words AND interpretation: giving meaning to what we perceive.

Sensory Deprivation: person that used to be blind could not recognize sight objects that were familiar by touch.
- people deprived of visual experience during infancy are better at recognizing PARTS or seeing half of two images is the same.
- we perceive normally things as WHOLE.
- Molyneux experiment: put goggles on animals that could only see un patterned light. After infancy, and goggles removed, animals had limited perceptual abilities.
- they could see color and brightness, but not the form of a circle vs a square. BLIND TO SHAPE.
- sensory restriction is not harmful if it happens LATE in life.
Critical Period: normal sensory and perceptual development.-if kids have cataracts and they aren’t removed, then they will lose ability to perceive shapes.

Perceptual Adaptation: in vision, ability to adjust to an artificially displaced or even inverted visual field.
- experiment with George Stratton
- can adapt and coordinate new movements.

Perceptual Set: mental predisposition to perceive one thing and not another.-once we form a WRONG IDEA we have more difficulty seeing the truth.
Schemas: organize and interpret unfamiliar information. Through experience we form concepts. Interpret sensation=top down.
- what is important to us. 4 yr old draws faces with stick legs showing that schemas of reality=face=important.
Christopher Tyler: found artists try to capture sense of person by putting one eye on centerline.
Peter Thompson: found face recognition is especially attuned to expressive eyes and mouth.
- sometimes people recognize caricature better than actual.

Context Effects: the brain can work backwards in time to allow later stimulus to determine how we perceive an earlier one.
Human Factors Psychologists: branch of psyc that explore show people and machines interact and how machines and physical environments can be made safe and easy to use.
- design stove controls than don’t need labels because of mapping out (natural mapping)
 
human factor in misperception: no distance cues when coming to runway over dark surface, pilots have trouble landing and fly “too low”.
*designers and engineers should consider human factor, by designing things to fit people. Put user-testing inventions before production and distribution.
Extrasensory Perception: (ESP): controversial claim that perception can occur apart from sensory input. Said to include “telepathy, clairvoyance, and precognition)
Telepathy: mind to mind communication
Clairvoyance: perceiving remote events like sensing that a friend’s house is on fire
Precognition: perceiving future. Know which team will win
Psychokinesis: being able to move things with your mind. “mind over matter”. “all those in favor of psychokinesis is please raise my hand”
- premonitions and pretentions: not reliable.
- of course the more predictions made, the bigger the chance one of them is right.
- scientific attitude says parapsychology needs to give its credibility as a reproducible phenomenon and theory to explain it.
- on stage, psychic controls what audience sees and hears
- James Randi: sceptic who offers 1 million dollars to anyone who proves a genuine psychic power under proper observing conditions.
- first steps to processing info is receiving sensory input and making meaningful perceptions.






