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Psychology Final Exam Review
The Story of Psychology/Thinking Critically with Psychology Science
Pages 1-45
Psychology:  The science of the study of the “mind” (psyche) or “mental processes
· Wilhelm Wundt, established the first psychology laboratory (In University of Germany) - Mary Whiton Calkins was the first female president of the American psychological association (She was also denied a Harvard’s Ph.D. in psychology although she completed all the requirements  since she was a woman)
· Margaret Washburn was the first female to get a Ph.D. in psychology 
Behaviorism: to view that psychology:
(1) Should be an objective science, that;
(2) Studies behaviour without reference to mental processes
· Most psychologists agree with (1) not (2)
· B.F Skinner is a leading behaviorist 
Humanistic psychology: historically significant perspective that emphasized the growth potential of healthy people and the individual’s potential for personal growth
· Pays attention to the ways that current environment influences can nurture or limit our growth potential, and the importance of having our needs for love and acceptance satisfied 
· First humanistic psychologists were Carl Rogers and Abraham Maslow
Cognitive Neuroscience: The interdisciplinary study of the brain activity linked with cognition (including perception, thinking, memory and language)
Nature – Nurture Issue: the long standing controversy over the relative contributions that gene and experiences make to the development of psychological traits and behaviour - Plato assumed we inherit character and intelligence that certain ideas are inborn (Nature)
· Aristotle, countered that there is nothing in the mind that does not first come in from theexternal world through senses (Nurture)
Natural Selection: the principle that, among the range of inherited trait variations, those contributing to reproduction and survival will most likely be passed on to succeeding generations
· Charles Darwin argued that natural selection shapes behaviours as well as bodies 
Biopsychosocial  approach: an integrated approach that incorporates biological, psychological and social cultural levels of an analysis    Biological influences: 
· Natural selection of adaptive traits
· Genetic predispositions responding to environments
· Brain mechanisms
· Hormonal influences  Psychological Influences:
· Learned fears and other learned expectations
· Emotional responses
· Cognitive processing and perceptual interpretations  Social- Cultural Influences:
· Presence of others
· Cultural, societal and family expectations
· Peer and other group influences 
· Compelling models (such as in the media)
     
Levels of analysis: the differing complementary views , from biological to psychological to social-cultural, for analyzing any given phenomenon
Basic research: Pure science that aims to increase the scientific knowledge base Applied research:  Scientific study that aims to solve practical problems 
SQ3R: study method incorporating five steps: survey, question, read, retrieve and review


Hindsight Bias: the tendency to believe, after learning an outcome that one would have foreseen it ( “I-Knew-It-All-Along” phenomenon)
Overconfidence: when an individual has more confidence than they should have based on the situation
· They have misjudged their ability or opinion
Theory: An explanation using an integrated set of principles that organizes observations and predicts  behaviours or events
Critical Thinking: Thinking that does not blindly accept arguments and conclusions. Rather it examines assumptions, discerns hidden values, evaluates evidence and assesses conclusions 
Hypothesis: A testable prediction often implied by a theory
Operational definition: A statement of the procedure (operations) used to define research variables. ( Ex. Human intelligence  “ What an intelligence test measures” , Hunger  “ Hours without eating”)
Replication: Repeating the essence of a research study, usually with different participants and different situations to see whether the basic finding extends to other participants and circumstances 
Case study: An observation technique in which one person is studied in depth in the hope of revealing universal principles - Analyses of special individuals
Naturalistic behaviour: Observing and recording behaviour in naturally occurring situations without trying to manipulate and control the situation
Survey:  A technique for ascertaining the self-reported attitudes or behaviours of a particular group, usually by questioning a representative,  random sample of the group
 Random Sample: A sample that fairly represents a population because each member has an equal chance of inclusion
· Large representatives are better than small
Wording effects:
· Subtle changes in the order or wording of questions can have major effects- Critical thinkers will reflect on how the phrasing of a question might affect people’s expressed opinions
Population: All the cases in a group being studied from which samples maybe drawn
Correlation: A measure of the extent to which 2 factors vary together, and thus of how well either factor predicts the other
Correlation Coefficient: A statistical index of the relationship between 2 things ( from -1 to +1)
· Negative correlation: -1, relate inversely (one set going up, the other going down)
· Positive correlation: +1 (both increasing or both decreasing)
· No correlation: 0 , no relationship
· Association does not prove causation, correlation indicates the possibility of a causeeffect relationship but does not prove such
Scatterplot: A graph cluster of dots, each of which represents the values of 2 variables. The slope of the points suggests the direction of the relationship between the two variables. The amount of scatter suggests the strength of the correlation (little scatter indicates high correlation)
Experiment: 
· A research method in which an investigator manipulates one or more factors (independent variables) to observe the effect on some behaviour or mental process (the dependent variable)
· By random assignment of the participants, the experimenter aims to control other relevant factors:
(1) Manipulating factors of interests
(2) Holding constants/controlling other factors
Experimental group:  In an experiment, the group that is exposed to the treatment; that is, to one version of the independent variable 
Control group: In an experiment, the group that is not exposed to the treatments; contrasts with the experimental group and serves as a comparison for evaluating the effect of the treatment
Random Assignment: Assigning participants to experimental and control groups by chance, thus minimizing pre-existing differences between those assigned to the different groups
Double-blind procedure: An experimental procedure in which both the research participants and the research staff are ignorant (blind) about whether the research participants have received the treatment or a placebo - Commonly used in drug evaluation 
Placebo Effect: Experimental results caused by expectations alone; any  effect on behaviour caused by the administration of an inert substance or condition, which the recipient assumes is an active agent
· Ex. Pill with no actual drug in it (pseudo treatment)
Variable: Anything that can vary
Independent variable: The experimental factor that is manipulated; the variable whose effect is being studied
Dependent variable: The outcome factor; the  variable that may change in response to manipulations of the independent variable
Confounding variable: A factor other than the independent variable that might produce an affect in an experiment
Measure of central tendency:  A single score that represents a whole set of scores
Mode: Most frequently occurring score(s) in a distribution (most simple method)
Mean: The arithmetic average of a distribution, obtained by adding the scores, then dividing by the number of scores
· Is biased by either a few extreme scores ( really low or really high scores will alter the distribution)
· Averages with low variability are more reliable than averages with high variability 
Median: The middle score in a distribution, half the scores are above and half below it
Range:  Difference between highest and lowest scores in a distribution
Normal curve (distribution):  A symmetrical, bell-shaped curve that describes the distribution of many types of data; most scores fall near the mean (about 68% fall within one standard deviation of it) - Fewer and fewer near the extremes
Standard Deviation: A computed measure of how much scores vary around the mean score
· Diverse community of population will have larger standard deviation than similar individuals
When is an observed difference reliable?:
1) Representative samples better than bias sample
2) Less- variable observations are more reliable than those that are more variable
3) More cases are better than fewer
Statistical Significance:  A statistical statement of how likely it is that an obtained result occurred by chance (Does not mention anything about the importance of the result)
Informed Consent: An ethical principle that research participants be told enough  to enable them to choose whether they wish to participate 
Debriefing: The post experimental explanations of a study including its purpose and any deceptions to its participants 

The Biology of Mind
Page 46-83
Biological perspective: Concerned with the links between biology and behaviour - Includes psychologists working in neuroscience, behaviour, genetics and evolutionary psychology, these researchers may call themselves behavioral neuroscientists, neuropsychologists, behavior genetics, physiological psychologists or biopsychologists
Neuron: A nerve cell, the basic building block of the nervous system (slightly differ in different locations of the body but are all variations of the same theme)
Dendrites:  A neuron’s bushy, branching extensions that receive messages and conduct impulses toward the cell body
Axon: The neuron extension that passes messages through its branches to other neurons or to muscles or glands
· Axon’s surface is selectively permeable
Myelin Sheath: A fatty tissue layer segmentally  encasing the axons of some neurons, enables greater transmission speed as neural impulses “hop” from 1 node to the next - Myelin Sheath degenerates = results in multiple sclerosis ( communication to muscles slows with eventual loss of muscle control)
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Action potential:  A neural impulse; a brief electrical charge that travels down an axon - When neuron fires, axon’s open its gates and positively charged sodium ions flood through the cell membrane (therefore, depolarizes that axon  causing the next axon channel to open, etc)
· During the refractory period (like a “resting pause”) the neuron pumps positive sodium ions back outside the cell so the neurons are able to fire again (using the sodium/potassium pump)
· Myelinated neurons speeds up action potential by jumping from one node to node
Threshold: The level of stimulation required to trigger a neural impulse
· Fluid outside an axon membrane is mostly positively charged ions and the resting axon fluid interior is mostly negative
· Positive outside / negative inside state is called resting potential
-Increasing level of stimulation above the threshold will not increase the neural impulse’s intensity, neuron’s reaction is an all-or-none response (strong stimulus can trigger more neurons to fire and more often but does not affect the action potential’s strength/speed)
Synapse:  The junction between the axon tip of the sending neuron and the dendrite or cell body of the receiving neuron
· The tiny gap at this junction is called the synaptic gap/cleft
· Therefore, dendrites and axons don’t quite touch  In the synapse it takes impulses to travel longer, meaning there must be a brief interruption in the transmission (not being all connected)
Neurotransmitters:  Chemical messengers that cross the synaptic gaps between neurons - When released by the sending neuron, neurotransmitters travel across the synapse and bind to receptor sites on the receiving neuron
· Thereby influencing whether that neuron will generate a neural impulse
Excitatory Neurotransmitters:  Increase the likelihood  of a postsynaptic action potential occurring
Inhibitory Neurotransmitters:  Decrease the likelihood  of a postsynaptic action potential occurring
Reuptake:  A neurotransmitter’s reabsorption by the sending neuron
How neurons communicate:
1) Electrical impulses (action potential) travel down a neuron’s axon until reaching a tiny junction known as a synapse 
2) When an action potential reaches an axon terminal, it stimulates the release of neurotransmitters molecules, which then cross the synaptic gap and bind to receptor sites on the receiving neuron (This allows electrically charged atoms to enter the receiving neuron and excite or inhibit a new action potential)
3) The sending neuron normally reabsorbs excess neurotransmitter molecules, a process called reuptake
Neurotransmitter	Function	Example of Malfunctions
Acetylcholine (ACh) 	- Enables muscle action, 	- Alzheimer’s disease, ACh 
(messenger at every 	learning and memory	– producing neurons 
junction between motor 	deteriorate neurons and skeletal 
muscles)
Dopamine	- Influences movement, 	- Over supply linked to learning, attention and 	schizophrenia
	emotion	- Under supply  tremors and 
decreased mobility in 
Parkinson’s disease 
Serotonin 	- Affects mood, hunger, 	- Under supply linked to sleep and arousal	depression
Norepinephrine	- Helps control alertness 	- Under supply can depress 
	and arousal	mood
GABA (Gamma- 	- Major inhibitory 	- Under supply linked to 
aminobutryic Acid) 	neurotransmitter	seizures, tremors and insomnia
Glutamate	- A major excitatory 	- Over supply = overstimulate 
	neurotransmitter involved in	the brain  migraines or 
	memory	seizures 
Endorphins: “Morphine within” – natural, opiate like neurotransmitters linked to pain control and pleasure
· Ex. Artificial opiates flood the brain with drugs like heroin/morphine, the brain may stop producing its own natural opiate, therefore when drug is withdrawn and deprived of any form of opiate, there is discomfort and withdrawals (also addiction) 
Agonist Molecules:  similar enough to a neurotransmitter to bind to its receptor and mimic its effect
· Some drugs are agonists and produce a temporary “high” by amplifying normal sensations of arousal or pleasure
Antagonists Molecules: Also bind to receptors but their effect is to block a neurotransmitter’s functioning since it is not similar enough to stimulate the receptor - Ex. Botulin -  poison that causes paralysis by blocking ACh release  Botox , smooth’s wrinkles by small injections of botulin; paralyzing the underlying facial muscles 
Nervous system:  Body’s speedy electrochemical communication network, consisting of all the nerve cells of the peripheral and central nervous system Central nervous system (CNS):  The brain and spinal cord
Peripheral nervous system (PNS): The sensory and motor neurons that connect the central nervous system to the rest of the body
Somatic nervous system:  Controls voluntary movement of skeletal muscles ( Also known as the skeletal nervous system)
Autonomic:  Controls self-regulated actions of internal organs and glands
Sympathetic:  Arouses the body, mobilizing its energy in stressful situations ( Alert and ready, slow digestion, raised heartbeat,  raised blood sugar)
Parasympathetic:  Calms the body, conserving energy (decreases heartbeat, lower blood sugar)
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Sensory neurons:  Neurons that carry incoming information from the sensory receptors to the brain and spinal cord 
Motor neurons: Neurons that carry out coming information from the brain and spinal cord to the muscles and glands
Nerves:  Bundled axons that form neural “cables” connecting the CNS with muscles, glands and sensory organs
Interneurons: Neurons within the brain and the spinal cord that communicate internally and intervene between the sensory inputs and motor outputs
Simple reflex: Only involves spinal cord since you respond before brain receives/ responds to the information ( you don’t think about it)
Receptor  Sensory  Neuron  Interneuron (in the spinal cord)  Motor neuron  Muscle Ex. When you burn yourself and you move your hand instantly
Reflex: A simple, automatic response to a sensory stimulus such as the knee-jerk response 
Endocrine system:  The body’s “slow” chemical communication system; a set of glands that secrete hormones into the bloodstream
Hormones: Chemical messengers that are manufactured by the endocrine glands, travel through the blood stream and affect other tissues
Adrenal glands: A pair of endocrine glands that sit just above the kidneys and secrete hormones ( epinephrine and norepinephrine) that help arouse the body in the time of stress
Pituitary Gland: (Master Gland) The endocrine system’s most influential gland under the influence of the hypothalamus, the pituitary regulates growth and control other endocrine glands
· Ex. Releases oxytocin  for contractions associated with birth
Feedback system:  
Brain pituitary gland  other glands  hormones   body and brain
· Nervous system directs endocrine secretion which then affects the nervous system as well
Lesion: Tissue destruction
· A brain lesion is a naturally or experimentally caused destruction of brain tissue 
Electroencephalogram (EEG): An amplified recording of the waves of electrical activity that sweep across the brain’s surface
· These waves are measure by electrodes placed on the scalp 
PET Scan ( Positron Emission Tomography scan):  A visual display of brain activity that detects where a radioactive form of glucose goes while the brain performs a given task (Area’s consumption of glucose )
· Active neurons are glucose hogs, once a person receives temporary glucose a PET scan can tract the gamma rays released
· PET scan “hot spots” show which brain areas are most active
MRI (magnetic resonance imaging): A technique that uses magnetic fields and radio waves to produce computer –generated images of soft tissue
· MRI scans show brain anatomy
· Radio wave pulse momentarily disorients brain atoms, when atoms return to normal spin they emit signals that provide detailed pictures of soft tissues
fMRI (functional MRI): A technique for revealing blood flow and therefore brain activity by comparing successive MRI scans
-fMRI scans show brain function 
· Where brain is active  blood goes, Brain will “light up” when doing certain functions and compared to MRI scan
Brainstem: The oldest part and central core of the brain, beginning where the spinal cord swells as it enters the skull; the brainstem is responsible for automatic survival functions
Medulla: The base of the brainstem; controls heartbeat and breathing 
· Sits on the pons 
· Slightly swollen part
Thalamus: The brain’s sensory switchboard, located on the top of the brainstem; it directs messages to the sensory receiving areas in the cortex and transmits replies to the cerebellum and medulla
· Receives information from all senses expect smell
Reticular Formation: A nerve network that travels through the brainstem and plays an important role in controlling arousal
· Extends from the spinal cord tight through the thalamus
· Some of the spinal cords sensory input flows up to the reticular formation in which it filters incoming stimuli and relays important information to other brain areas
Cerebellum: the “little brain” at the rear of the brainstem; functions include processing sensory input and coordinating movement output and balance
· Two wrinkled halves
· Enables nonverbal learning and memory – also helps us judge time, modulate our emotions and discriminate sounds and textures - Coordinates voluntary movement
Limbic System: Neural system (including the hippocampus, amygdala, and hypothalamus) located below the cerebral hemisphere; associated with emotion and drives 
Hippocampus:  Processes conscious memories
· If you lost this, you would not be able to form any new memories
Amygdala:  2 lima bean-sized neural clusters in the limbic system; linked to emotion - Role in aggression and fear, including the perception of these emotions and the processing of emotional memories
Hypothalamus:  A neural structure lying below (hypo) the thalamus; it directs several maintenance activities (eating, drinking, body temperature)
· Helps govern the endocrine system via pituitary gland and it is linked to emotion and reward
· Helps monitor the state of your body, it tunes into your blood chemistry and any incoming orders from other brain parts
· There are general dopamine- related reward systems and specific centers associated with the pleasures of eating, drinking and sex
Reward deficiency syndrome: People may crave whatever provides that missing pleasure or relieves negative feelings 
Cerebral Cortex: The intricate fabric of interconnected neural cells covering the cerebral hemispheres; the body’s ultimate control and information processing center - Thin surface layer
Glial Cells (glia):  Cells in the nervous system that support, nourish and protect neurons, they may also play a role in learning and thinking
· “Glue cells”
· Guide neural connections, participate in information transmission and memory
· In more complex animals, the proportion of glia to neurons increase
Frontal lobe: Portion of the cerebral cortex, lying just behind the forehead, involved in speaking, muscle movements, making plans and judgements
Parietal lobes: Portion of the cerebral cortex lying at the top of the head and toward the rear; receives sensory input for touch and body position 
Occipital lobes:  portion of the cerebral cortex lying at the back of the head; includes areas that receive information from the visual fields
Temporal lobes: portion of the cerebral cortex, lying roughly above the ears; includes the auditory areas, each receiving information primarily from the opposite ear
Motor cortex: An area at the rear of the frontal lobes that controls voluntary movements - Gustar Fritsch and Edward Hitzig discovered this by doing mild electrical stimulations to parts of an animal’s cortex which made the body move (effects were selective) - Body areas that required precise control such as the fingers and mouth occupied the greatest amount of cortical space 
Brain-computer interaction:
-Patients with severed spinal cord, can have electrodes planted in a parietal lobe region involved with planning to reach one’s arm
· Resulting signal can enable the patient to move a robotic limb 
· Therefore, stimulating muscles that activate a paralyzed limb 
Sensory Cortex: Area at the front of the parietal lobes that register and processes body touch and movement sensation
· More sensitive body region  larger sensory cortex devoted to it
Association areas:  Areas of the 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 
· Electrically probing 1 of these areas won’t trigger an observable response
· Not dormant – they interpret, integrate and act on sensory information and link it with stored memories Found in all four lobes:
Frontal: enables judgement, planning and processing of new memories 
· Damage can alter personality and remove a person’s inhibition 
· Ex. Phineas Gage  Got a rod right through his left eye and lobe, could still talk and immediately stand up right after it happened however, he later became more irritable, 
profane and dishonest ( all old memories were also still intact)
Parietal: Enable mathematical and spatial reasoning
Right temporal lobe: Recognize faces
(Textbook doesn’t mention the other lobes)
Plasticity: The brain’s ability to change, especially during childhood by reorganizing after damage or by building new pathways based on experience
-Ex. Very good for blind/deaf people  say a blind person uses one finger to read Braille, the brain area dedicated to that finger expands as the sense of touch invades the visual cortex that normally helps people see
Neurogenesis: Formation of new neurons
Corpus Callosum: The large band of neural fibers connecting the 2 brain hemispheres and carrying messages between them
Split Brain: A condition resulting from surgery that isolates the brain’s two hemispheres by cutting the fibres
- Personality and intellect hardly affected
 Consciousness and the Two-Track Mind
Pages 84-127
Cognitive neuroscience: The interdisciplinary study of the brain activity linked with cognition (including perception, thinking, memory and language)
Dual processing: The principle that information is often simultaneously processed on separate conscious and unconscious tracks 
Blind sight: A condition in which a person corresponds to a visual stimulus without consciously experiencing it 
Selective attention: The focusing of conscious awareness on a particular stimulus Inattentional blindness: Failing to see visible objects when our attention is directed elsewhere
Change blindness: Failing to notice changes in the environment
 Circadian Rhythm:  The biological clock; regular bodily rhythms that occur on a 24hour cycle
Ex. Temperature and wakefulness
Alpha Waves: The relatively slow brain waves of a relaxed, awake state
Delta Waves:  The large, slow brain waves associated with deep sleep
REM sleep:  rapid eye movement sleep, a recurring sleep stage during which vivid dreams commonly occur
· Also known as paradoxical sleep, because the muscles are relaxed (expect for minor twitches) but other body systems are active 
· Heart rate rises, breathing becomes rapid and irregular
· Motor cortex is active but your brainstem blocks its messages
· Body is more aroused during REM sleep than NREM sleep
NREM sleep: non rapid eye movement sleep
· Brain waves on the electroencephalographic (EEG) recording are typically slow and of high voltage
· The breathing and heart rate are slow and regular
· During NREM-1 sleep you may experience hallucinations , sensation of falling- Then you are more deeply relaxed and begin 20 minutes of NREM-2 sleep,  with its periodic sleep spindles (bursts of rapid, rhythmic brain-wave activity)
· NREM-3 sleep is a deep , slow-wave sleep (lasts about 30 minutes)  as night goes on 
NREM-3 grows shorter and disappears while REM and NREM-2 sleep periods get longer - This is when your brain emits large, slow delta waves 
Sleep: Periodic, natural, reversible loss of consciousness – as distinct from unconsciousness resulting from  a coma, general anesthesia or hibernation - Sleep cycle is 90 minutes which goes through 4 distinct sleep stages
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Hallucinations: false sensory experiences , such as seeing something in the absence of an external visual stimulus
What affects our sleep patterns?:
· There are genes that regulate sleep in humans and animals
· Culturally influenced 
· Bright morning light alters the circadian clock by activating light-sensitive retinal proteins, they trigger signals to brains suprachiasmatic nucleus (SCN) which is a cluster in the hypothalamus
· SCN causes the brain’s pineal gland to decrease its production of the sleep-inducing hormone melatonin in the morning and to increase it in the evening
Sleep functions:
1) Sleep protects
2) Sleep helps us recuperate
3) Sleep helps restore and rebuild our fading memories of the day’s experience 
4) Sleep feeds creative thinking
5) Sleep supports growth
Insomnia:  Recurring problems in failing or staying asleep
Narcolepsy: A sleep disorder characterized by uncontrollable sleep attacks
· The suffer may lapse directly into REM sleep, often at inopportune times 
Sleep apnea : A sleep disorder characterized by temporary cessations of breathing during sleep and repeated momentary awakenings
Night terrors: A sleep disorder characterized by high arousal and an appearance of being terrified; unlike nightmares, night terrors occur during NREM-3 sleep within 2 or 3 hours of falling asleep and are seldom remembered
Dream: A sequence of images, emotions and thoughts passing through a sleeping person’s mind
· Dreams are notable for their hallucinatory imagery, discontinuities and incongruities, and for the dreamer’s delusional acceptance of the content and later difficulties remembering it
REM rebound: the tendency for REM sleep to increase following REM sleep deprivation (created by repeated awakenings during REM  sleep)
Hypnosis: A social interaction in which one person(the hypnotist) suffuses to another (the subject) that certain perceptions, feelings, thoughts or behaviors will spontaneously occur
Dream theories:
Theory	Explanation
Freud’s wish-fulfilment	Dreams provide a “psychic safety valve” – expressing otherwise unacceptable feelings; contain manifest (remembered) content and a deeper layer of latent content – a hidden meaning
Information- processing	Dreams help us sort out the day’s events and consolidate our memories
Physiological Function	Regular brain stimulation from REM sleep may help develop and preserve neural pathways
Neural Activation	REM sleep triggers neural activity that evokes random visual memories, which our sleeping  brain weaves into stories
Cognitive Development	Dream content reflects dreamers’ cognitive development – their knowledge and understanding 
Chapter Three: 111-127
Explaining the Hypnotized State
· Hypnosis involves heightened suggestibility
· Do not endow special powers
· Help people overcome stress-related ailments and cope with pain
Hypnosis as a Social Phenomenon
· Advocates of the social influence theory of hypnosis believe hypnotic phenomena reflect workings of normal consciousness and the power of social influence
· The more a person likes and trusts the hypnotic, the more they allow that person to direct their attention and fantasies 
· “The hypnotist’s ideas become the subject’s thoughts and the subject’s thoughts produce the hypnotic experiences and behaviours”
Hypnosis as Divided Consciousness
· Believe hypnosis is more than inducing someone to play the role of “good subject”
· Posthypnotic Suggestion: A suggestion, made during a hypnosis session, to be carried out after the subject is not longer hypnotized; used by some clinicians to help control undesired symptoms and behaviours
· Ernest Hilgard: Believed hypnosis involves not only social influence but also a special dual-processing state of dissociation (a split between different levels of consciousness), viewed hypnotic dissociation as a vivid form of everyday mind splits.
· Hypnosis reduces brain activity in a region that processes painful stimuli, but not in the sensory cortex, which receives the raw sensory input
· Hypnosis does not block sensory input, but it may block our attention to those stimuli
· There is much more to thinking and acting than we are conscious of
· Dissociation: a split in consciousness, which allows some thoughts and behaviours to occur simultaneously with others
Drugs and Consciousness
· Psychoactive Drug: A chemical substance that alters perceptions and moods
· A drugs overall effect depends not only on its biological effects but also on the psychology of the user’s expectations, which vary with social contexts and cultures
Tolerance, Dependence, and Addiction
· Tolerance: The diminishing effect with regular use of the same dose of a drug, requiring the user to take larger and larger doses before experiencing the drug’s effect
· The user’s brain chemistry adapts to offset the drug effect (a process called neuroadaption)
· Addiction: Compulsive drug craving and use, despite adverse consequences
· Withdrawal: The discomfort and distress that follow discontinuing the use of an addictive drug
· Physical Dependence: A physiological need for a drug, marked by unpleasant withdrawal symptoms when the drug is discontinued
· Psychological Dependence: A psychological need to use a drug, such as to relieve negative emotions
Types of Psychoactive Drugs
Depressants
· Drugs (such as alcohol, barbiturates, and opiates) that reduce neural activity and slow body functions
Alcohol
· Alcohol will act as a disinhibitor—they slow brain activity that controls judgement and inhibitions 
· Slowed Neural Processing o Making the choice to drink and drive even though when sober, you believe it is wrong
· Memory Disruption o Not remembering people you meet when you are intoxicated 
· Reduced Self-Awareness o Alcohol produce “myopia”: It focuses attention on an arousing situation and distracts attention from normal inhibitions and future consequences
· Expectancy Effects o When people believe that alcohol affects social behaviour in certain ways, and believe, rightly or wrongly, that they have been drinking alcohol, they will behave accordingly. 
Barbiturates
· Also known as tranquilizers 
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Depress central nervous system activity, reducing anxiety but impairing memory and judgement
Opiates
· Derivatives: Morphine and heroin
· Depress neural activity
· Temporarily lessening pain and anxiety
· Pupil constrict, breathing slows, and lethargy sets in as blissful pleasure replaces pain and anxiety
· Extreme discomfort with withdrawal
Stimulants
· Excites neural activity and speeds up body functions
· Pupils dilate, heart and breathing rates increase, and blood sugar levels rise
· Cause a drop in appetite
· Energy and self confidence rise
· Caffeine, nicotine, cocaine, meth, and ecstasy 
· Amphetamines: Drugs that stimulate neural activity, causing speeded-up body functions and associated energy and mood changes 
Nicotine
· A stimulating and highly addictive psychoactive drug in tobacco
· Smoking usually begins in early adolescence 
· Tobacco products are as powerfully and quickly addictive as heroin and cocaine 
· Become dependent and develop tolerance 
· Nicotine withdrawal symptoms: craving, insomnia, anxiety, irritability, and distractibility 
· Diminish appetite and boost alertness and mental efficiency 
Cocaine
· Offers a fast track from euphoria to crash
· Depletes the brain’s supply of the neurotransmitters dopamine, serotonin, and norepinephrine 
· Crash of agitated depression follows 
· May lead to emotional disturbances, suspiciousness, convulsions, cardiac arrest, or respiratory failure
· Psychological effects depend in part on the dosage and form consumed 
Methamphetamine
· A powerfully addictive drug that stimulates the central nervous system, with speeded up body functions and associated energy and mood changes; over time, appears to reduce baseline dopamine levels
· Includes 8 hours or so of heightened energy and euphoria 
· Altereffects may include: irritability, hypertension, insomnia, seizures, social isolation, depression, and occasional violent outbursts 
Ecstasy
· MDMA
· A stimulant and mild hallucinogen 
· Produces euphoria and social intimacy, but with short-term health risks and longer-term harm to serotonin-producing neurons and to mood and cognition
· Releases stored serotonin and blocks reuptake 
· High energy, emotional elevation, and connectedness with those around them  Can lead to death 
· Suppresses disease fighting immune system, impairs memory, slows thought, and disrupts sleep 
Hallucinogens
· Psychedelic (“mind-manifesting”) drugs, such as LSD, that distort perceptions and evoke sensory images in the absence of sensory input 
· Can be synthetic or natural substances 
LSD
· Lysergic Acid Diethylamide
· A powerful hallucinogenic drug; also known as acid 
· An uninterrupted stream of fantastic pictures, extraordinary shapes with intense, kaleidoscopic play of colours
· The emotions of a LSD trip vary from euphoria to detachment to panic
· The user’s current mood and expectations colour the emotional experience 
· People feel separated from their body and experience dreamlike scenes so real that they may become panic-stricken or harm themselves
· Near-death Experience: An altered state of consciousness reported after a close brush with death (such as through cardiac arrest); often similar to drug-induced hallucinations 
Marijuana
· THC: the major active ingredient in marijuana; triggers a variety of effects, including mild hallucinations 
· Amplifying sensitivity to colours, sounds, tastes, and smells
· Relaxes, disinhibits, and may produce a euphoric high 
· Impair motor coordination, perceptual skills, and reaction time 
· THC lingers in the body for a week or more
· If a person feels anxious or depressed, using marijuana may intensify these feelings
· Interferes with immediate recall of information learned only a few minutes before
Influences on Drug Use
Biological Influences
Some people may be biologically vulnerable to particular drugs
· Evidence accumulates that heredity influences some aspects of alcohol abuse problems 
Psychological and Social-Cultural Influences
· One psychological factor that has appeared in studies of youth and young adults is the feeling that life is meaningless and directionless 
· Many heavy users of alcohol, marijuana, and cocaine have experienced significant stress or failure and are depressed
· By temporarily dulling the pain of self-awareness, alcohol and other drugs may offer a way to avoid coping with depression, anger, anxiety, or insomnia 
· Those with high exposure are three times as likely as other teens to try smoking and become smokers
· Rates of drug use vary across cultural and ethnic groups
· Cities offer more opportunities and less supervision opposed to rural areas 
· If an adolescent’s friend use drugs, the odds are that he or she will too
· Adolescent expectations—what they believe friends are doing and favouring-- influence their behaviour 
· People whose beginning use of drugs was influenced by their peers are more likely to stop using when friends stop or the social network changes
Chapter Six: 216-263
Basic Principles of Sensation and Perception
· Sensation: The process by which our sensory receptors and nervous system receive and represent stimulus energies from our environment
· Perception: The process of organizing and interpreting sensory information, enabling us to recognize meaningful objects and events 
· In our everyday experiences, sensation and perception blend into one continuous process
· Bottom-up Processing: Analysis that begins with the sensory receptors and works up to the brain’s integration of sensory information
· Top-down Processing: Information processing guided by higher-level mental processes, as when we construct perceptions drawing on our experience and expectations
Transduction
· Conversion of one form of energy into another. In sensation, the transforming of stimulus energies, such as sights, sounds, and smells, into neural impulses our brain can interpret 
· All our senses o Receive sensory stimulation, often using specialized receptor cells o Transform that stimulation into neural impulses o Deliver the neural information to your brain
Psychophysics: the study of relationships between physical characteristics of a stimuli, such as their intensity, and our psychological experience of them Thresholds 
Absolute Thresholds
· The minimum stimulation needed to detect a particular stimulus 50% of the time
· Gustav Fechner: German scientist and philosopher, studied our awareness of faint stimuli and called them absolute thresholds 
· To test you absolute threshold for sounds, a hearing specialist would expose each of your ears to varying sound levels. For each tone, the test would define where half the time you could detect the sound and half the time you could not. That 50-
50 point would determine your absolute threshold 
· Signal Detection Theory: A theory predicting how and when we detect the presence of a faint stimulus (signal) amid background stimulation (noise). Assumes there is no single absolute threshold and that detection depends partly on a person’s experience, expectations, motivation, and alertness
· Signal detection theorists seek to understand why people respond differently to the same stimuli, and why the same person’s reactions vary as circumstances change
· Subliminal Threshold: Below one’s absolute threshold for conscious awareness
· Priming: The activation, often unconsciously, of certain associations, thus predisposing one’s perception, memory, or response
· Much of our information processing occurs automatically, out of sight, off the radar screen of our conscious mind 
Difference Threshold 
· To function effectively, we need absolute threshold low enough to allow us to detect important sights, sounds, textures, tastes, and smells 
· We also need to detect small differences among stimuli 
· Difference Threshold: The minimum difference between two stimuli required for detection 50% of the time. We experience the difference threshold as a just noticeable difference (or jnd) 
· Weber’s Law (Ernest Weber): The principle that, to be perceived as different, two stimuli must differ by a constant minimum percentage (rather than a constant amount)
· This law states for an average person to perceive a difference, two stimuli must differ by a constant proportion. The exact proportion varies, depending on the stimulus.
Sensory Adaptation
· Sensory Adaptation: Diminished sensitivity as a consequence of constant stimulation
· When we are constantly exposed to a stimulus that does not change, we become less aware of it because our nerve cells fire less frequently 
· Although sensory adaptation reduces our sensitivity, it offers an important benefit:
freedom to focus on informative changes in our environment without being distracted by background chatter
Our sensory receptors are alert to novelty; bore them with repetition and they free our attention for more important things 
· We perceive the world not exactly as it is, but as it is useful for us to perceive it
· Sensory adaptation and sensory thresholds are important ingredients in our perceptions of the world around us
Perceptual Set
· Perceptual Set: A mental tendencies and assumptions that greatly affects (topdown) what we perceive
· Can influence what we hear, taste, feel, and see
· What determine perceptual set? Through experience we form concepts, or schemas, that organize and interpret unfamiliar information 
· Example:
o Mary had a
a little lamb
o Many people perceive what they expect, and miss the repeated word
Context Effects
· A given stimulus may trigger radically different perceptions, partly because of our differing set, but also because of the immediate context 
· Example: imagine hearing a noise interrupted by the words “eel is on the wagon.” Likely, you would actually perceive the first word as wheel. Given “eel is on the orange,” you would hear peel.
· This phenomenon, discovered by Richard Warren, suggests that the brain can work backward in time to allow a later stimulus to determine how we perceive an earlier one. 
Emotion and Motivation 
· Perceptions are influence, top-down, not only by our expectations and by the context, but also by our emotions and motivation
· Hearing sad rather than happy music can predispose people to perceive a sad meaning in spoken homophonic words (mourning rather than morning)
· Dennis Proffitt and others have demonstrated the power of emotions with other clever experiments showing that:
· Walking destinations look farther away to those who have been fatigued by prior exercise
· A hill looks steeper to those who are wearing a heavy backpack or have just been exposed to sad, heavy classical music rather than light, bouncy music
· A target seems farther away to those throwing a heavy rather than a light object at it
· Motives also matter; desired objects, such as a water bottle when thirsty, seem closer
Our motives also direst our perception of ambiguous images
Vision
· Our eyes receive light energy and transduce (transform) it into neural messages that our brain then processes into what we consciously see
The Stimulus Input: Light Energy
· When you look at a bright red tulip, what strikes your eyes is not particles of the color red but pulses of electromagnetic energy that your visual system perceives as red 
· What we see as visible light is but a thin slice of the whole spectrum of electromagnetic energy, ranging from imperceptibly short gamma waves of radio transmission
· Two physical characteristics of light help determine our sensory experience of them
· Light’s wavelength (the distance from one wave peak to the next) determines it hue (the colour we experience, such as the tulip’s red petals)
· Intensity, the amount of energy in light waves (determined by a wave’s amplitude, or height) influences brightness
· Hue: The dimension of colour that is determined by the wavelength of light
· Intensity: the amount of energy in a light or sound wave, which we perceive as brightness or loudness, as determined by the wave’s amplitude 
The Eye
· Light enters the eye through the cornea, which protects the eye and bends light to provide focus 
· The light then passes through the pupil, the small adjustable opening in the center of the eye through which light enters 
· Surrounding the pupil and controlling its size is the iris, a coloured muscle that dilates or constricts in response to light intensity and even to inner emotions 
· Behind the pupil is a lens, the transparent structure behind the pupil that changes shape to help focus images on the retina 
· Accommodation: The process by which the eye’s lens changes shape to focus near or far objects on the retina 
· The retina doesn’t ‘see’ a whole image. Rather, its millions of receptor cells convert particles of light energy into neural impulses and forward those to the brain. There, the impulses are reassembled into a perceived, upright-seeming image
The Retina
· The light-sensitive inner surface of the eye, containing the receptor rods and cones plus layers of neurons that begin the processing of visual information
· The retina’s buried receptor cells: the rods and cones
· Rods: retinal receptors that detect black, white, and grey; necessary for peripheral and twilight vision, when cones don’t respond
Cones: Retinal receptor cells that are concentrated near the center of the retina and that function in daylight or in well-lit conditions. The cones detect fine detail and give rise to colour sensations 
· Optic Nerve: The nerve that carries neural impulses from the eye to the brain 
· The optic nerve can send nearly 1 million messages at once through its nearly 1 million ganglion fibers
· Where the optic nerve leaves the eye, there are no receptor cells—creating a blind spot 
· Cones cluster in and around the fovea (the central focal point in the retina), Many have their own hotline to the brain: each one transmits to a single bipolar cell that helps relay the cone’s individual message to the visual cortex, which devotes a large area to input from the fovea
· Rods share bipolar cells with other rods, sending combined messages. 
· Cones also enable you to perceive colour
· Rods enable black and white vision 
· Rods provide a special sensitivity to faint light 
· To recognize a face, your brain integrates information projected by your retinas to several visual cortex areas, compares it to stored information, and enables you to recognize the face
· The whole facial recognition process requires tremendous brain power, 30% of the cortex
Colour Vision
· Colour, like all aspects of vision, resides not in the object but in the theater of our brains, as evidenced by our dreaming in colour
· A tomato is red because it reflects the long wavelengths of red
· The tomato’s colour is our mental construction
· Our difference threshold for colours is so low that we can discriminate more than 
1 million different colour variations
· For about 1 person in 50, vision is colour deficient 
· Any colour can be created by combining the light waves of three primary colours: red, green, and blue
· Thomas Young and Hermann von Helmholtz inferred that the eye must have 3 corresponding types of colour receptors
· Young-Helmholtz Trichromatic (three-colour) Theory: The theory that the retina contains three different colour receptors—one most sensitive to red, one to green, one to blue- which, when stimulated, can produce the perception of any colour
· When we stimulate combinations of these cones, we see other colours
· Most people with colour-deficient vision are not actually “colour blind”, they simply lack functioning red- or green-sensitive cones, or sometimes both
· Their vision is monochromatic (one colour) or dichromatic (two colour)
· Trichromatic theory leaves some parts of the colour vision mystery unsolved Ewald Hering: Opponent-process theory
· Three sets of opponent retinal processes: red-green, yellow-blue, and white-black enable colour vision
· The theory that opposing retinal processes (red-green, yellow-blue, whiteblack) enable colour vision. For example, some cells are stimulated by green and inhibited by red; others are stimulated by red and inhibited by green
· We do not experience reddish green but red and blue travel in separate channels, so we can see a reddish-blue magenta 
· Colour processing occurs in two stages. The retina’s red, green, and blue cones respond in varying degrees to different colour stimuli, as the Young-Helmholtz trichromatic theory suggested. Their signals are then processed by the nervous system’s opponent-process cells, as Hering’s theory proposed
Visual Organization
· How do we organize sights of shapes and colours (or sounds or tastes or smells) so that they become meaningful perceptions?
· Early in the 20th century, a group of German psychologists noticed that when given a cluster of sensations, people tend to organize them into a gesalt (a German word meaning a “form” or “whole”)
· In perception, the whole may exceed the sum of its parts
· Our brain does more than register information about the world. Perception is not just opening a shutter and letting a picture print itself on the brain. We filter information and construct perception.
Form Perception
Figure and Ground
· In our eye-brain system, our first perceptual task is to perceive any object (the figure) as a distinct from its surroundings (the ground)
· Among the voices you hear at a part, the one you attend to becomes figure; all others are part of the ground
Grouping
· The perceptual tendency to organize stimuli into coherent groups
· We must also organize the figure into meaningful form
· Some basic features of a scene—such as colour, movement, and light-dark contrast- we process instantly and automatically
· Our minds bring order and form to stimuli by following certain rules for grouping
· Examples:
· Proximity: We group nearby figures together. We do not see six separate lines, but three sets of two lines
· Continuity: We perceive smooth, continuous patterns rather than discontinuous ones. A pattern could be a series of alternating semi circles, but we perceive it as two continuous lines—one wavy, one straight o Closure: We fill in gaps to create a complete, whole object. 
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Depth Perception
· From the two dimensional images falling on our retinas, we somehow organize three-dimensional perceptions
· Depth perception: The ability to see objects in three dimensions although the images that strike the retina are two dimensional; allows us to judge distance 
· Depth perception enables us to estimate an object’s distance from us
· Eleanor Gibson and Richard Walk discovered depth perception being partly innate using visual cliff experiments
· Visual Cliff: A laboratory device for testing depth perception in infants and young animals 
· Conclusion of experiment: biological maturation predisposes us to be wary of heights and experience amplifies that fear 
Binocular Cues
· Binocular cues: Depth cues, such as retinal disparity, that depend on the use of two eyes
· Your retinas receive slightly different images of the world
· Retinal Disparity: A binocular cue for perceiving depth: By comparing images from the retinas in the two eyes, the brain computes distance—the greater the disparity (difference) between the two images, the closer the object
Monocular Cues
· Depth cues, such as interposition and linear perspective, available to each eye separately
Motion Perception
· Phi Phenomenon: An illusion of movement created when two or more adjacent lights blink on and off in quick concession
· Normally your brain computes motion based partly on its assumption that shrinking objects are retreating (not getting smaller) and enlarging objects are approaching 
Perceptual Constancy
· Perceiving objects as unchanging (having consistent shapes, size, brightness, and colour) even as illumination and retinal images change
· Top-down process
Colour and Brightness Constancies
· Colour does not reside in an object
· Our experience of colour depends on the object’s context
· Colour Constancy: Perceiving familiar objects as having consistent colour, even if changing illumination alters the wavelengths reflected by the object We see colour because of our brain’s computations of the light reflected by an object relative to the objects surrounding it 
We perceive an object as having a constant brightness even while its illumination varies
Relative luminance: the amount of light an object reflects relative to its surroundings 
· We perceive objects not in isolation but in their environmental context
· Comparisons govern our perceptions
Shape and Size Constancies
· Sometimes an object whose actual shape cannot change seems to change shape with the angle of our view 
· Due to shape constancy, we perceive the form of familiar objects as constant even while our retinas receive changing images of them 
· Due to size constancy, we perceive objects as having a constant size, even while our distance from the varies 
· We assume a car is large enough to carry people, even when we see its tiny image from two blocks away
· Perceiving an object’s distance gives us cues to its size
· Moon Illusion: The moon looks up to 50% larger when near the horizon than when high in the sky
· One reason is that cues to objects’ distances make the horizon moon appear farther away 
· Our sensations are disassembled into information bits that our brain then reassembles into its own functional model of the external world
· Our brain constructs perceptions
Visual Interpretation 
· German philosopher Immanuel Kant: maintained that knowledge comes from our inborn ways of organizing sensory experiences
· British philosopher John Locke: Argued that through our experiences we also learn to perceive the world
Experience and Visual Perception
Restored Vision and Sensory Restriction
· Could someone who was born blind and now adult, taught by his touch to distinguish between a cube and a sphere could, if made to see, visually distinguish the two?
· This case was put to the test with a few dozen adults who were blind from birth
· The patients could distinguish figure from ground and sense colours, suggesting these aspects of perception are innate
· But they often could not visually recognize objects that were familiar by touch
· Their eyes had not degenerated; their retinas still relayed signals to their visual cortex but remained functionally blind to shape 
If you cover the eye of an adult animal for several months, its vision will be unaffected after the eye patch is removed
· The effect of sensory restriction on infant cats, monkeys, and humans suggest there is a critical period for normal sensory and perceptual development
· Nurture sculpts what nature has endowed 
Perceptual Adaptation
· Perceptual Adaptation: In vision, the ability to adjust to an artificially displaced or even inverted visual field
· Given a new pair of glasses, we may feel slightly disoriented, even dizzy but within a day or two, we adjust 
· Psychologist George Stratton experimented how well humans could adapt
· He invented optical headgear that flipped left to right and up to down, for eight days. He struggled to do almost everything and felt very nauseated and depressed but by the eighth day he was able to adapt
· After removing the head gear, he readapted quickly
Hearing
· Our hearing is highly adaptive
· We hear a wide range of sounds but the ones we hear best are those sounds with frequencies in a range of corresponding to that of the human voice
The Stimulus Input: Sound Waves
· Jostling molecules of air, each bumping into the next, create waves of compressed and expanded air, like ripples on a pond circling out from a tossed stone
· Like light waves, sound waves vary in shape
· The amplitude of sound waves determines their loudness
· Sound waves’ frequency (the number of complete wavelengths that pass a point in a given time), determine the pitch (a tone’s experienced highness or lowness) we experience
· Long waves have low frequency (low pitch) and short waves have high frequency
(high pitch)
· We measure sound in decibels with zero decibels representing the absolute threshold for hearing
The Ear
· The intricate process that transforms vibrating air into nerve impulses, which our brain decodes as sounds, begins when sound waves enter the outer ear
· An intricate mechanical chain reaction begins as the visible outer ear channels the waves through the auditory canal to the eardrum, a tight membrane, causing it to vibrate 
· The Middle Ear:  The chamber between the eardrum and the cochlea containing three tiny bones (hammer, anvil, and stirrup) that concentrate the vibrations of the eardrum on the cochlea’s oval window
Cochlea: A coiled, bong, fluid-filled tube in the inner ear; sound waves travelling through the cochlear fluid trigger nerve impulses 
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Inner Ear: The innermost part of the ear, containing the cochlea, semicircular canals, and vestibular sacs 
In the middle ear, a piston made of three tiny bones (hammer, anvil, and stirrup) picks up the vibrations and transmits them to the cochlea in the inner ear. 
· The incoming vibrations cause the cochlea’s membrane to vibrate, jostling the fluid that fills the tube
· This motion causes ripples in the basilar membrane, bending the hair cells lining it surface. Hair cell movement triggers impulses in the adjacent nerve cells
· Axons of those cells converge to form the auditory nerve, which sends messages 
(via the thalamus) to the auditory cortex in the brain’s temporal lobe
· Sensorineural Hearing Loss: Hearing loss caused by damage to the cochlea’s receptor cells or to the auditory nerves; also called nerve deafness
· Conduction Hearing Loss: Hearing loss caused by damage to the mechanical system that conducts sound waves to the cochlea 
· Ringing of the ears after exposure to loud machinery or music indicates that we have been bad to our unhappy hair cells. As pain alerts us to possible bodily harm, ringing of the ears alerts us to possible hearing damage
· The only way to restore hearing for people with nerve deafness is a cochlear implant: A device for converting sounds into electrical signals and stimulating the auditory nerve through electrodes threaded into the cochlea 
Perceiving Loudness
· We detect loudness when a soft, pure tone activates only the few hair cells attuned to its frequency. Given louder sounds, neighbouring hair cells also respond. This, the brain can interpret loudness from the number of activated hair cells
· If a hair cell loses sensitivity to soft sounds, it may still respond to loud sounds 
Perceiving Pitch
· Place Theory: In hearing, the theory that links the pitch we hear with the place where the cochlea’s membrane is stimulated o Hermann von Helmholtz
· Presumes we hear different pitches because different sound waves trigger activity at different places along the cochlea’s basilar membrane
· Thus, the brain determine a sound’s pitch by recognizing the specific place
(on the membrane) that is generating the neural signal o Problem: place theory can explain how we hear high-pitched sounds but not low-pitched sounds. The neural signals generated by low-pitched sounds are not so neatly localized on the basilar membrane 
· Frequency Theory: In hearing, the theory that the rate of nerve impulses travelling up the auditory nerve matches the frequency of a tone, thus enabling us to sense its pitch o The brain reads pitch by monitoring the frequency of neural impulses traveling up the auditory nerve
· The whole basilar membrane vibrates with the incoming sound wave, triggering neural impulses to the brain at the same rate as the sound wave
· Problem: an individual neuron cannot fire faster than 1000 times per second. How, then, can we sense sounds with frequencies above 1000 waves per second? 
· The Volley Principle: Neural cells can alternate firing. By firing in rapid succession, they can achieve a combined frequency of above 1000 waves per second. Thus, place theory best explains how we sense high pitches, frequency theory best explains how we sense low pitches, and some combination of the two seems to handle the pitches in the intermediate range.
Locating Sounds
· Two ears are better than one 
· If a car to the right honks, your right ear receives a more intense sound, and it a receives sound slightly sooner than your left ear
The Other Senses
Touch
· Touch is vital
· Right from the start, touch is essential to our development
· Touching only the other’s forearms and separated by a curtain can communicate anger, fear, disgust, love, gratitude, and sympathy at levels well above chance
· Our sense of touch is actually a mix of distinct skin senses for pressure, warmth, cold, and pain 
Pain
· Pain is your body’s way of telling you something has gone wrong
· Drawing your attention to a burn, a break, or a sprain, pain orders you to change your behaviour
· The rare people born without the ability to feel pain may experience severe injury or even die before early adulthood
Understanding Pain
· Women are more pain sensitive than men are
· Individual pain sensitivity varies depending on genes, physiology, experience, attention, and surrounding culture
· Feeling pain reflects bottom-up sensations and top-down processes
Biological Influences
· There is no one type of stimulus that triggers pain
· There are different nociceptors—sensory receptors that detect hurtful temperatures, pressure, or chemicals
· Distractions help take our mind away from pain 
Taste
· Involves several basic sensations
· Taste sensations: sweet, salty, sour, bitter, or umami
Given small tastes of disliked foods, children will, however, typically begin to accept them
Taste is a chemical sense
· In each taste bud pore, 50 to 100 taste receptor cells project antennalike hairs that sense food molecules
· Taste receptors reproduce themselves every week or two 
· As you grow older, the number of taste buds decreases, as does taste sensitivity 
Sensory Interaction
· The principle that one sense may influence another, as when the smell of food influences its taste 
· To savour a taste, we normally breathe the aroma through our nose—which is why eating is not much fun when you have a bad cold
· Smell can also change our perception of taste: a drink’s strawberry odour enhances our perception of its sweetness
· Smell plus texture plus taste equals flavour 
· McGurk Effect: Seeing the mouth movements for ga while hearing ba we may perceive da. Sensory interaction influences what we hear 
· Our senses are not totally separate information channels
· In interpreting the world, our brain blends their inputs o After holding a warm drink rather than a cold drink, people are more likely to rate someone more warmly, feel closer to them, and behave more generously. Physical warmth promotes social warmth. 
· Embodied Cognition: In psychological science, the influence of bodily sensations, gestures, and other states on cognitive preferences and judgements
· Vision and touch illustrate sensory interaction
· Touch interacts with taste: the texture of a potato chip can make it taste fresh or stale
· In a few select individuals, the senses become joined in a phenomenon called synaesthesia, where one sort of sensation produces another. Thus, hearing music or seeing a specific number may activate colour-sensitive cortex regions and trigger a sensation of colour
Smell
· The resulting experiences of smell are strikingly intimate: you inhale something of whatever or whoever it is you smell
· Smell is a chemical sense
· We smell something when molecules of a substance carried in the air reach a tiny cluster of 5 million or more receptor cells at the top of each nasal cavity 
· These olfactory receptor cells, waving like sea anemones on a reef, respond selectively—to the aroma of a cake baking, to a wisp of smoke, to a friend’s fragrance. 
· Our own sense of smell is less impressive than the acuteness of our seeing and hearing 
· Odour molecules come in many shapes and sizes 
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We don’t seem to have a distinct receptor for each detectable odour
· This suggest that some odours trigger a combination of receptors, in patterns that are interpreted by the olfactory cortex
· It is the combinations of olfactory receptors, which activate different neuron patterns, that allow us to distinguish between the aromas of fresh-brewed and hours-old coffee
· Women have a better sense of smell than men
· Smells are harder to describe and recall
· The attractiveness of smells depends on learned associations 
· As good experiences become associated with a particular scent, people come to like that scent
· We have remarkable capacity to recognize long-forgotten odours and their associate memories 
Body Position and Movement
· Kinesthesis: The system for sensing the position and movement of individual body parts
· Important sensors in your joints, tendons, bones, and ears, as well as your skin sensors enable your kinesthesis 
· People who live without touch or kinesthesis report feeling disembodied, as though their body is dead, not real, not theirs
· A companion vestibular sense monitors your head’s (and thus your body’s) position and movement 
· Vestibular Sense: The sense of body movement and position, including the sense of balance
· Mechanisms that normally give us an accurate experience of the world can, under special conditions, fool us
Chapter Seven: 264-297 How Do We Learn?
· Learning: The process of acquiring new and relatively enduring information or behaviours
· By learning, humans are able to adapt to our environments
· We learn to expect and prepare for significant events such as food or pain 
(classical conditioning)
· We typically learn to repeat acts that bring rewards and to avoid acts that bring unwanted results (operant conditioning) 
· We learn new behaviours by observing events and by watching others, and through language we learn things we have neither experienced nor observed (cognitive learning)
· We learn by association 
· Our minds naturally connect events that occur in sequence 
· Learned associations often operate subtly 
· Learned associations also feed our habitual behaviours 
As we repeat behaviours in a given context, the behaviours become associated with the contexts
British research team concluded behaviours become habitual after about 66 days
· Associative Learning: Learning that certain events occur together. The events may be two stimuli (as in classical conditioning) or a response and its consequences (as in operant conditioning)
· The process of learning associations is conditioning and it takes two main forms:
· In classical conditioning, we learn to associate two stimuli and thus to anticipate events (A stimulus is any event or situation that evokes a response)
· In operant conditioning, we learn to associate a response (our behaviour) and its consequence. Thus we, and other animals, learn to repeat acts followed by good results and avoid acts followed by bad results
· Conditioning is not the only form of learning
· Cognitive Learning: The acquisition of mental information, whether by observing events, by watching others, or through language 
· Observational learning, one form of cognitive learning, lets us learn from others’ experiences
Classical Conditioning
· Ivan Pavlov: explored the phenomenon we call classical conditioning o His work laid foundation for many of psychologist John B. Watson’s ideas
· Watson said psychology should be an objective science based on observable behaviour
· Watson called this behaviourism: The view that psychology (1) should be an objective science that (2) studies behaviour without reference to mental processes. Most research psychologists today agree with (1) but not (2)
· Pavlov and Watson shared both a disdain for “mentalistic” concepts (such as consciousness) and a belief that the basic laws of learning were the same for all animals—whether dogs or humans 
· Few researchers today propose that psychology should ignore mental processes, but most now agree that classical conditioning is a basic form of learning by which all organisms adapt to their environment 
Pavlov’s Experiments
· Putting food in a dog’s mouth caused the animal to salivate. Moreover, the dog began salivating not only to the taste of food, but also the mere sight of the food, or the food dish, or the person delivering the food, or even the sound of that person’s approaching footsteps 
· To eliminate other possible influences, researchers isolated the dog in a small room, secured it in a harness, and attached a device to divert its saliva into a measuring instrument 
From the next room, they presented food—first by sliding in a food bowl, later by blowing meat powder into the dog’s mouth at a precise moment 
· They then paired various neutral stimuli (NS: In classical conditioning, a stimulus that elicits no response before conditioning) with food in the dog’s mouth. If sight or sound regularly signalled the arrival of food, would the dog learn the link? Yes.
· Just before placing food in the dog’s mouth to produce salivation, Pavlov sounded a tone. After several pairing of tone and food, the dog, now anticipating the meat powder, began salivating to the tone alone. 
· In later experiments, a buzzer, a light, a touch on the leg, even the sight of a circle set off the drooling
· A dog doesn’t learn to salivate in response to food in its mouth. Food in the mouth automatically, unconditionally, triggers a dog’s salivary reflex
· Thus, Pavlov called the drooling an unconditioned response (UR: in classical conditioning, an unlearned, naturally occurring response to an unconditioned stimulus) 
· And he called the food an unconditioned stimulus (US: In classical conditioning, a stimulus that unconditionally—naturally and automatically—triggers a response
· Salivation in response to the tone is learned. Because it is conditional upon the dog’s associating the tone and the food, we call this response the conditioned response (CR: In classical conditioning, a learned response to a previously neutral, but now conditioned, stimulus) 
· The stimulus that used to be neutral is the conditioned stimulus (CS: In classical conditioning, an originally irrelevant stimulus that, after association with an unconditioned stimulus, comes to trigger a conditioned response)
Acquisition
· In classical conditioning, the initial stage, when one links a neutral stimulus and an unconditioned stimulus so that the neutral stimulus begins triggering the conditioned response. In operant conditioning, the strengthening of a reinforced response 
· To understand acquisition, Pavlov had to confront the question of timing: How much time should elapse between presenting the NS and US? 
· Classical conditioning is biologically adaptive because it helps humans and other animals prepare for good or bad events 
· In humans, objects, smells, and sights associated with sexual pleasure can become conditioned stimuli for sexual arousal 
· Conditioning helps an animal survive and reproduce—by responding to cues that help it gain food, avoid dangers, locate mates, and produce offspring
· Higher-Order Conditioning: A procedure in which the conditioned stimulus in one conditioning experience is paired with a new neutral stimulus, creating a second (often weaker) conditioned stimulus. For example, an animal that has learned that a tone predicts food might learn that a light predicts the tone and begin responding to the light alone (Also called second-order conditioning)
· Through higher-order conditioning, a NS can become a new CS. All that is required is for it to become associated with a previously conditioned stimulus
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Higher-order conditioning tends to be weaker than first-order conditioning 
Extinction and Spontaneous Recovery
· Extinction: the diminishing of a conditioned response; occurs in classical conditioning when an unconditioned stimulus (US) does not follow a conditioned stimulus (CS); occurs in operant conditioning when a response is no longer reinforced 
· Spontaneous Recovery: The reappearance, after a pause, of an extinguished conditioned response
· This suggested to Pavlov that extinction was suppressing the CR rather than eliminating it 
Generalization: 
· Pavlov noticed that a dog conditioned to the sound of one tone also responded somewhat to the sound of a new and different tone. Likewise, a dog conditioned to salivate when rubbed would also drool a bit when scratched 
· Generalization: The tendency, once a response has been conditioned, for stimuli to elicit similar responses 
· Can be adaptive
· Stimuli similar to naturally disgusting objects will, by association, also evoke some disgust, as otherwise desirable fudge does when shaped to resemble a dog’s feces
Discrimination
· Pavlov’s dogs also learned to respond to the sound of a particular tone and not to the other tones
· This learned ability to distinguish between a conditioned stimulus (which predicts the US) and other irrelevant stimuli is called discrimination 
· Being able to recognize differences is adaptive
· Slightly different stimuli can be followed by vastly different consequences
Applications of Classical Conditioning
· Pavlov’s work provided a basis for Watson’s idea that human emotions and behaviours, though biologically influenced, are mainly a bundle of conditioned responses
Operant Conditioning
· To teach an elephant to walk on it’s hind legs or a child to say please, we turn to operant conditioning
· Classical and operant conditioning are both forms of associative learning but their difference is straightforward:
· Classical conditioning forms associations between stimuli (a CS and the US it signals). It also involves respondent behaviour—actions that are automatic responses to a stimulus.
· In operant conditioning, organisms associate their own actions with consequences. Actions followed by reinforcers increase; those followed by punishers often decrease. Behaviour that operates on the environment to produce rewarding or punishing stimuli is called operant behaviour
· Operant Conditioning: A type of learning in which behaviour is strengthened if followed by a reinforer or diminished if followed by a punisher
Skinner’s Experiments
· Skinner’s work elaborated on what psychologist Edward L. Thorndike called the law of effect: Principle that behaviours followed by favourable consequences become more likely, and that behaviours followed by unfavourable consequences become less likely
· Using Thorndike’s law of effect as a starting point, Skinner developed a behavioural technology that revealed principles of behaviour control
· Operant Chamber (Also known as Skinner Box): A chamber containing a bar or key that an animal can manipulate to obtain a food or water reinforce; attached devices record the animal’s rate of bar pressing or key pecking. This design creates a stag on which rats and other animals act out Skinner’s concept of reinforcement 
· Reinforcement: Any event that strengthens the behaviour it follows 
Shaping Behaviour
· Shaping: Procedure in which reinforcers guide behaviour toward closer and closer approximations of the desired behaviour
· First you would watch how the animal naturally behaves, so that you can build on it’s existing behaviours
· You may give a rat a little bit of food each time it approaches a bar. Once the rat is approaching regularly, you would give the food only when it moves close to the bar, then closer still
· Finally, you would require it to touch the bar to get food 
· With this method of successive approximations, you reward responses that are ever-closer to the final desired behaviour, and you ignore all other responses  
Types of Reinforcers
· Positive Reinforcement: Increasing behaviours by presenting positive reinforcers. A positive reinforce is any stimulus that, when presented after a response, strengthens the response
· Negative Reinforcement: Increasing behaviours by stopping or reducing negative stimuli. A negative reinforcer is any stimulus that, when removed after a response, strengthens the response 
· Negative reinforcement is not punishment
· Negative reinforcement removes a punishing (aversive) event
· Sometimes negative and positive reinforcement coincide 
· Reinforcement is any consequence that strengthens behaviour 
Primary and Conditioned Reinforcers
· Primary Reinforcer: An innately reinforcing stimulus, such as one that satisfies biological need
· Primary reinforcers are unlearned 
· Conditioned reinforcers (Secondary Reinforcers): A stimulus that gains its reinforcing power through its association with a primary reinforcer
· If a rat in a Skinner box learns that a light reliably signals food delivery, the rat will work to turn on the light. The light has become a conditioned reinforcer.
Immediate and Delayed Reinforcers 
· If a delay to reinforce lasts longer than 30 seconds, the organism will not learn 
· This does not occur in humans
· To function effectively we must learn to delay gratification 
· Learning to control our impulses in order to achieve more valued rewards is a big step toward maturity 
· To our detriment, small but immediate consequences (the enjoyment of watching late night TV for example) are sometimes more alluring than big but delayed consequences (feeling alert tomorrow)
Reinforcement Schedules
· Reinforcement Schedule: A pattern that defines how often a desired response will be reinforced
· Continuous Reinforcement: Reinforcing the desired response every time it occurs
· With continuous reinforcement, learning occurs rapidly but so does extinction 
· Real life rarely provides continuous reinforcement 
· Partial (intermittent) Reinforcement: Reinforcing a response only part of the time; results in slower acquisition of a response but much greater resistance to extinction than does continuous reinforcement 
· Example: sales people do not make a sale every pitch, they persist because their efforts are occasionally rewarded 
· Learning is slower to appear but resistance to extinction is greater than continuous reinforcement 
· Example: Slot machines reward gamblers in much the same way—occasionally and unpredictably 
· There are 4 schedules for partial reinforcement o Fixed-Ratio Schedules: Reinforce behaviour after a set number of responses
· Variable-Ratio Schedules: Provide reinforcers after a seemingly unpredictable number of responses
· Fixed-Interval Schedule: Reinforce the first response after a fixed time period
· Variable-Interval Schedules: Reinforce the first response after varying time intervals
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In general, response rates are higher when reinforcement is linked to the number of responses (a ratio schedule) rather than to time (an interval schedule)
· But responding is more consistent when reinforcement is unpredictable (a variable schedule) than when it is predictable (a fixed schedule)
Punishment
· Reinforcement increases a behaviour; punishment does the opposite
· A punisher is any consequence that decreases the frequency of a preceding behaviour
· Punishment: An event that tends to decrease the behaviour that it follows  Punished behaviour is suppressed, not forgotten. This temporary state may 
(negatively) re-inforce parents’ punishing behaviour. 
· Punishment teaches discrimination among situations: Did the punishment effectively work or did they learn how to simply avoid punishment?
· Punishment can teach fear: A punished child may associate fear not only with the undesirable behaviour but also with the person who delivered the punishment or the place it occurred
· Physical punishment may increase aggression by modeling aggression as a way to cope with problems: for example, we know that many aggressive delinquents and abusive parents come from abusive families
· Punishment tells you what not to do; reinforcement tells you what to do
· What punishment often teaches is how to avoid it
· Notice people doing something right and affirm them for it
Skinner’s Legacy
· He repeatedly insisted that external influences (not internal thoughts and feelings) shape behaviour
· Knowing that behaviour is shaped by its results, he said we should use rewards to evoke more desirable behaviour 
Applications of Operant Conditioning
At School
· Skinner envisioned a day when teaching machines and textbooks would shape learning in small steps, immediately reinforcing correct responses 
· He believed such machines and texts would revolutionize education and free teachers to focus on each student’s special needs
· He said students must be told immediately whether what they do is right or wrong and, when right, they must be directed to the step to be taken next
In Sports
· The key to shaping behaviour in athletic performance, as elsewhere, is first reinforcing small successes and then gradually increasing the challenge
· Compared with children taught by conventional methods, those trained by this behavioural method have shown faster skill improvement
At Work
· Knowing that reinforcers influence productivity, many organizations have invited employees to share the risks and rewards of company ownership
· Others focus on reinforcing a job well done
· Rewards are most likely to increase productivity if the desired performance has been well defined and is achievable
· Reward specific, achievable behaviours, not vaguely define “merit”
· Reinforcement should be immediate 
At Home
· Parents can learn from operant conditioning practices
· Notice people doing something right and affirm them for it
· Give children attention and other reinforcers when they are behaving well
· Target a specific behaviour, reward it, and watch it increase 
· When children misbehave or are defiant, don’t yell at them or hit them, simply explain the misbehaviour and give them a time-out 
· To reinforce your own desired behaviours and extinguish the undesired ones psychologists suggest taking these steps:
o State your goal in measurable terms and announce it o Monitor how often you engage in your desire behaviour o Reinforce the desired behaviour o Reduce the rewards gradually
Contrasting Classical and Operant Conditioning
· Both are forms of associative learning
· Both involve acquisition, extinction, spontaneous recovery, generalization, and discrimination
· Through classical (Pavlovian) conditioning, we associate different stimuli we do not control and we respond automatically
· Respondent Behaviour:  Behaviour that occurs as an automatic response to some stimulus
· Through operant conditioning, we associate our own behaviours that act on our environment to produce rewarding or punishing stimuli with their consequences
· Operant Behaviour: Behaviour that operates on the environment, producing consequences 
Biology, Cognition, and Learning
Biological Constraints on Conditioning
· Scientists have assumed that all animals share a common evolutionary history and thus share commonalities in their makeup and functioning
· It seems that any natural response could be conditioned to any neutral stimulus
Limits on Classical Conditioning
· An animal’s capacity for conditioning is constrained by its biology
Each species’ predispositions prepare it to learn the associations that enhance its survival 
· Environments are not the whole story 
· John Garcia: Challenged the prevailing idea that all associations can be learned equally well 
· Humans seem biologically prepared to learn some associations rather than others
· If you become violently ill 4 hours after eating contaminated mussels, you will probably develop an aversion to the taste of muscles but usually not the sight of the associated restaurant, its plates, the people you were with, or the music you heard there 
· A genetic predisposition to associate a CS with a US that follows predictably and immediately is adaptive: causes often immediately precede effects 
· Often our predispositions can trick us 
· When chemotherapy triggers nausea and vomiting more than an hour following treatment, cancer patients may over time develop classically conditioned nausea to the sights, sounds, and smells associated with the clinic
· Merely returning to the clinic’s waiting room or seeing the nurses can provoke these conditioned feelings 
· Under normal circumstances, such revulsions to sickening stimuli would be adaptive 
Limits on Operant Conditioning
· As with classical conditioning, nature sets limits on each species’ capacity for operant conditioning 
· Mark Twain: Never try to teach a pig to sing. It wastes your time and annoys the pig
· We most easily learn and retain behaviours that reflect our biological predispositions
· Biological constraints predispose organisms to learn associations that are naturally adaptive 
· Example:  Using food as a reinforce, you could easily condition a hamster to dig or to rear up but you won’t be successful if you use food as a reinforce to shape face washing or other hamster behaviours that aren’t normally associated with food or hunger 
Cognition’s Influence on Conditioning
Cognitive Processes and Classical Conditioning
· In their dismissal of  “mentalistic” concepts such as consciousness, Pavlov and Watson underestimated the importance not only of biological constraints on an organism’s leaning capacity, but also the effects of cognitive processes (thoughts, perceptions, expectations)
· Robert Rescorla and Allan Wagner: Showed that an animal can learn the predictability of an event 
· The more predictable the association, the stronger the conditioned response
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Its as if the animal learns an expectancy, an awareness of how likely it is that the 
US will occur
· Associations can influence attitudes
· Example: Children viewed novel cartoon characters alongside either ice cream or brussels sprouts, they came to like best the ice cream associated characters 
· Conditioned likes and dislikes are even stronger when people notice and are aware of the associations they have learned
· Even in classical conditioning, it is not simply the CS-US association but also the thought that counts
Cognitive Processes and Operant Conditioning
· Skinner granted the biological underpinnings of behaviour and the existence of private thought processes
· For Skinner, thoughts and emotions were behaviours that follow the same laws as other behaviours 
· Example: Animals on a fixed-interval reinforcement schedule respond more and more frequently as the time approaches when a response will produce a reinforcer. Although a strict behaviourist would object to talk of “expectations”, the animals behave as if they expected that repeating the response would soon produce the reward
· Cognitive Map: A mental representation of the layout of one’s environment. For example, after exploring a maze, rats act as if they have learned a cognitive map of it 
· Latent Learning: Learning that occurs but is not apparent until there is an incentive to demonstrate it 
· There is more to learning than associating a response with a consequence, there is also cognition 
· The cognitive perspective has also shown us the limits of rewards: promising people a reward for a task they already enjoy can backfire
· Intrinsic Motivation: A desire to perform a behaviour effectively for its own sake
· Excessive rewards can destroy intrinsic motivation 
· Extrinsic Motivation: A desire to perform a behaviour to receive promised rewards or avoid threatened punishment 
· Giving people choices enhances their intrinsic motivation 
Learning by Observation
· Observational Learning: Learning by observing others
· Cognition is certainly a factor in observational learning, in which higher animals, especially humans, learn without direct experience, by watching and imitating others
· Modeling: The process of observing and imitating a specific behaviour
· By watching a model, we experience vicarious reinforcement or vicarious punishment, and we learn to anticipate a behaviour’s consequences in situations like whose we are observing
We are especially likely to learn from people we perceive similar to ourselves, as successful or admirable 
Mirrors and Imitation in the Brain
· Mirror Neurons: Frontal lobe neurons that some scientists believe fire when performing certain actions or when observing another doing so. The brain’s mirroring of another’s action may enable imitation and empathy
· Imitation is widespread in other species o In one experiment, a monkey watching another selecting certain pictures to gain treats learned to imitate the order of choices
· In humans, imitation is pervasive. Our catch phrases, hem lengths, ceremonies, foods, traditions, vices, and fads all spread by one person copying another
· Imitation shapes even very young humans’ behaviour
· Shortly after birth, a baby may imitate an adult who sticks out his tongue
· By 8-16 months, infants imitate various novel gestures 
· By age 12 months, they look where an adult is looking
· And by age 14 months, children imitate acts modeled on TV 
· Children see, children do
· So strong is the human predisposition to learn from watching adults that 2- to 5year-old children overimitate. Despite where you live, children will copy irrelevant adult actions
· Humans have brains that support empathy and imitation 
· The brain’s response to observing others makes emotions contagious 
· Through its neurological echo, our brain stimulates and vicariously experiences what we observe 
· So real are these mental instant replays that we may misremember an action we have observed as an action we have performed
· Observing others’ postures, faces, voices, and writing styles we unconsciously synchronize our own to theirs—which helps us feel what they are feeling 
Applications of Observational Learning
Prosocial Effects
· Prosocial Behaviour: Positive, constructive, helpful behaviour. The opposite of antisocial behaviour
· Prosocial models can have prosocial effects
· Many business organizations effectively use behaviour modeling to help new employees learn communications, sales, and customer service skills. Trainees gain these skills faster when they are able to observe the skills being modelled effectively by experienced workers (or actions stimulating them)
· People who exemplify nonviolent, helpful behaviour can also prompt similar behaviour in others
· Socially responsive toddlers who readily imitate their parents tend to become preschoolers with a strong internalized conscience 
· Models are most effective when their actions and words are consistent 
Antisocial Effects
· Observational learning may have antisocial effects
· Critics note that being aggressive could be passed along by parents’ genes
· The lessons we learn as children are not easily replaced as adults, and they are sometimes visited on future generations
· TV is a powerful source of observational learning
Chapter Eight: 298-309
Studying Memory
· Memory: The persistence of learning over time through the storage and retrieval of information
· To a psychologist, evidence that learning persists takes three forms:
· Recall: retrieving information that is not currently in your conscious awareness but that was learned at an earlier time. A fill-in-the-blank question tests your recall.
· Recognition: Identifying items previously learned. A multiple-choice question tests your recognition
· Relearning: learning something more quickly when you learn it a second or later time. When you study for a final exam or engage in a language used in early childhood, you will relearn the material more easily than you did initially
· Research on memory’s extreme has helped us understand how memory works
Memory Models
· Psychologists create memory models to help us think about how our brain forms and retrieves memories
· Information processing models are analogies that compare human memory to a computer’s operations
· To remember any event we must:
· Use a process called encoding: The processing of information into the memory system
· Retain that information, a process called storage
· Later get the information back out, a process called retrieval 
· Our dual-track brain processes many things simultaneously (some of them unconsciously) by means of parallel processing 
· To focus on this complex, simultaneous processing, one information-processing model, connectionism, views memories as products of interconnected neutral networks
· Specific memories arise from particular activation patterns within these networks
· Every time you learn something new, your brain’s neural connections change, forming and strengthening pathways that allow you to interact with and learn from your constantly changing environment
· To explain our memory-forming process, Richard Atkinson and Richard Shiffrin proposed a three stage model:
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o We first record to-be-remembered information as a fleeting sensory memory
· Sensory memory: The immediate, very brief recording of sensory information in the memory system o From there, we process information into short-term memory, where we encode it through rehearsal
· Short-term Memory: Activated memory that holds a few items briefly, such as seven digits of a phone number while dialing, before the information is stored or forgotten
o Finally, information moves into long-term memory for later retrieval 
 Long-term Memory: The relatively permanent and limitless storehouse of the memory system. Includes knowledge, skills, and experiences
· Other psychologists have updated this model to include important newer concepts, including working memory and automatic processing
Working Memory
· Alan Baddeley and others challenged Atkinson and Shiffrin’s view of short-term memory as a small, brief storage space for recent thoughts and experiences 
· Research shows that this stage is not just a temporary shelf for holding incoming information. It’s an active desktop where your brain processes information, making sense of new input and linking it with long-term memories 
· To focus on the active processing that takes place in this middle stage, psychologists use the term working memory
· Working Memory: A newer understanding of short term memory that focuses on conscious, active processing of incoming auditory and visual-spatial information, and of information retrieved from long-term memory 
· As you integrate memory inputs with your existing long-term memory, your attention is focused
· Baddeley called this focused processing the central executive
· Without focused attention, information often fades
Dual-Track Memory: Effortful Versus Automatic Processing
· Explicit Memories: Memory of facts and experiences that one can consciously know and “declare” (Also called declarative memory)
· Our brain processed explicit memories through conscious effortful processing
· Effortful Processing: Encoding that requires attention and conscious effort
· Other information skips our conscious encoding and barges directly into storage
· Automatic processing: Unconscious encoding of incidental information, such as space, time, and frequency, and of well-learned information, such as word meanings
· Automatic processing produces implicit memories
· Implicit Memories: Retention independent of conscious recollection (Also called non-declarative memory)
Building Memories
Encoding and Automatic Processing
· Our implicit memories include procedural memory for automatic skills, such as how to ride a bike, and classically conditioned associations among stimuli
· Example: visiting your dentist, you may, thanks to a conditioned association linking the dentist’s office with the painful drill, find yourself with sweaty palms. You didn’t plan to feel that way when you got to the dentist’s office; it happened automatically
· Without conscious effort you also automatically process information about:
· Space: while studying, you often encode the place on a page where certain material appears; later, when you want to retrieve information about automatic processing, you may visualize the location of that information on this page
· Time: While going about your day, you unintentionally note the sequence of its events. Later, realizing you’ve left your coat somewhere, the event sequence your brain automatically encoded will enable you to retrace your steps
· Frequency: You effortlessly keep track of how many times things happen, as when you suddenly realize, “This is the third time I’ve run into her today”
· Out two-track mind engages in impressively efficient information processing. As one track automatically tucks away many routine details, the other track is free to focus on conscious, effortful processing
Encoding and Effortful Processing
· Automatic processing happens so effortlessly that it is difficult to shut off
· Learning to read wasn’t automatic like reading is now to you
· At first it will require effort, but after enough practice, you would also perform this task much more automatically 
· We develop many skills this way 
Sensory Memory
· Effortful processing begins with our sensory memory, which feeds our active working memory 
· Our sensory memory records a momentary image of a scene or an echo of a sound
· Iconic Memory: A momentary sensory memory of visual stimuli; a photographic or picture-image memory lasting no more than a few tenths of a second 
· Our visual screen clears quickly, as new images are superimposed over old ones
· Echoic Memory: A momentary sensory memory of auditory stimuli; if attention is elsewhere, sounds and words can still be recalled within 3 or 4 seconds
Capacity of Short-Term and Working Memory
· George Miller proposed that short-term memory can retain about seven information bits (give or take two)
Without the active processing that we now understand to be a part of the “working memory” concept, short-term memories have a limited life
· Working memory capacity varies, depending on age and other factors
· Compared with children and older adults, young adults have more workingmemory capacity, so they can use their mental workspace more efficiently 
· This means their ability to multi-task is relatively greater 
· Unlike short-term memory capacity, working-memory capacity appears to reflect intelligence level
Effortful Processing Strategies
Chunking
· Chunking: Organizing items into familiar, manageable units; often occurs automatically
· Chunking information enables us to recall it more easily
· Chunking usually occurs so naturally we take it for granted 
· We all remember information best when we can organize it into personally meaningful arrangements
Mnemonics
· To help them encode lengthy passages and speeches, ancient Greek scholars and orators also developed mnemonics 
· Mnemonics: Memory aids, especially those techniques that use vivid imagery and organizational devices
· We more easily remember concrete, visualizable words than we do abstract words
· The peg-word system harnesses our superior visual-imagery skill
· Peg-word System: linking words with images to remember them
Hierarchies
· When people develop expertise in an area, they process information not only in chunks but also in hierarchies composed of a few broad concepts divided and subdivided into narrower concepts and facts 
· Organizing information in hierarchies helps us retrieve information efficiently
Distributed Practice 
· We retain information better when our encoding is distributed over time
· Spacing Effect: The tendency for distributed study or practice to yield better long-term retention than is achieved through massed study or practice 
· Massed practice (cramming) can produce speedy short-term learning and feelings of confidence
· Distributed practice produces better long-term recall
· Spreading information over several months, rather than a shorter term, can help you retain information for a lifetime
· One effective way to distribute practice is repeated self testing or, the testing effect
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Testing Effect: Enhanced memory after retrieving, rather than simply reading, information. Also sometimes referred to as retrieval practice effect or testenhanced learning 
· Spaced study and self-assessment beat cramming and rereading 
Levels of Processing
· Memory researches have discovered that we process verbal information at different levels, and that depth of processing affects our long-term retention 
· Shallow processing: Encoding on a basic level based on the structure or appearance of words 
· Deep processing: Encoding semantically, based on the meaning of the words; tends to yield the best retention 
· The deeper (more meaningful) the processing, the better our retention 
Making Material Personally Meaningful
· If new information is not meaningful or related to our experience, we have trouble processing it
· Estimated, compared with learning nonsense material, learning meaningful material required one-tenth the effort
· “The time you spend thinking about material you are reading and relating it to previously stored material is about the most useful thing you can do in learning any new subject matter” –Wayne Wickelgren
· We have especially good memory for information we can meaningfully relate to ourselves
· This tendency is called the self-reference effect 
· The amount remembered depends both on the time spent learning and on your making it meaningful for deep processing 
Memory Storage
Retaining Information in the Brain
· Despite the brain’s vast storage capacity, we do not store information as libraries store their books, in discrete, precise locations
· Instead, many parts of the brain interact as we encode, store, and retrieve the information that forms our memories 
Explicit-Memory System: The Frontal Lobes and Hippocampus
· The network that processes and stores your explicit memories includes your frontal lobes and hippocampus 
· When you summon up a mental encore of a past experience, many brain regions send input to your frontal lobes for working memory processing
· The left and the right frontal lobe process different types of memories 
· Hippocampus: A neural center located in the limbic system; helps process explicit memories for storage
· Cognitive neuroscientists have found that the hippocampus is the brain’s equivalent of a “save” button for explicit memories 
Damage to this structure therefore disrupts recall of explicit memories 
· With left hippocampus damage, people have trouble remembering verbal information, but they have no trouble recalling visual designs and locations
· With right hippocampus damage, the problem is reversed 
· Memories are not permanently stored in the hippocampus 
· This structure seems to act as a loading dock where the brain registers and temporarily holds the elements remembered. Then, memories migrate for storage elsewhere 
· Sleep supports memory consolidation 
· During deep sleep, the hippocampus processes memories for later retrieval 
· Cortex areas surrounding the hippocampus support the processing and storing of explicit memories 
Pg.310-335
Implicit-memory system: the cerebellum and basal ganglia
· Implicit memories- automatic
· Without the hippocampus and frontal lobes, thanks to automatic processing, lay down implicit memories for skills and conditioned associations
· The cerebellum plays a key role in forming and storing the implicit memories created by classical conditioning
· With a damaged cerebellum, people can’t develop certain conditioned reflexes, thus implicit memory formation needs the cerebellum
· The basal ganglia, deep brain structures involved in motor movement, facilitate formation of our procedural memories for skills
· The basal ganglia recieves input from the cortex but does not return the favour of sending information back to the cortex for conscious awareness of procedural learning
· Our implicit memory system helps explain why the reactions and skills learned during infancy reach for into our future
· Infantile amnesia: conscious memory of our infant years
· Two influences contribute to infantile amnesia: we index much of our explicit memory using words that nonspeaking children have not learned and the hippocampus is one of the last brain structures to mature
The Amygdala, Emotions and Memory
· Emotions trigger stress hormones that influence memory formation
· Stress hormones provoke the amygdala to initiate a memory trace in the frontal lobes and basal ganglia and to boost activity in the brains memory forming areas
· Emotions usually persist without our conscious awareness of what caused them
· Stronger emotional experiences make for stronger more reliable memories
· Memory serves to predict the future and to alert us to potential dangers
· Emotion triggered hormonal changes help explain why we long remember exciting or shocking events, such as one’s whereabouts when they heard the news of 9/11. This perceived clarity of memoires of surprising, significant events leads some psychologists to call them flashbulb memories.
· The more we discuss a flashbulb memory, the more prone to error the memory is
Synaptic changes
· When learning occurs, one releases more of the neurotransmitter serotonin onto certain neurons. These cells then become more efficient at transmitting signals
· This increased efficiency of potential neural firing, called long-term potentiation 
(LTP), provides a neural basis for learning and remembering associations
· After LTP has occurred, passing an electric current through the brain wont disrupt old memories but the current will wipe out very recent memories
· One approach in improving memory focuses on drugs that boost the LTP enhancing neurotransmitter glutamate
· Another approach involves developing drugs that boost production of CREB, a protein that also enhances the LTP process. Boosting CREB production might trigger increased production of other proteins that help reshape synapses and transfer shortterm memories into long-term memories
Measures of Retention
· Recall, recognition and relearning speed are three ways that psychologists measure retention of memories
· Tests of recognition and of time spent relearning demonstrates that we remember more than we can recall
Retrieval cues
· Memories are held in storage by a web of associations, each piece of information interconnected with others.
· When you encode into memory a target piece of information, such as the name of the person sitting next to you in class, you associate with it other bits of information about your surroundings, mood, seating position, and so on. These bits can serve as retrieval cues that you can later use to access the information.
· The more retrieval cues you have, the better your chances of finding a route to the suspended memory
Priming
· The best retrieval cues comes from associations we form at the time we encode a memory- smells, tastes and sights that can evoke our memory of the associated person or event
· Often our associations are activated without our awareness, this is called priming
· Priming is the wakening of associations, invisible memory, without your conscious awareness
· Priming can influence behaviour
· Priming effects are not always positive ex. Money may prime our materialism and self-interest rather than the social norms that encourage us to help
Context-Dependent Memory
· Putting yourself back in the context where you experienced something can prime your memory retrieval
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· Ex. While taking notes at your desk, you realize you need to sharpen your pencil. You get up and walk into another room, but then you can’t remember what you were going to do. After returning to your desk it hits you that you wanted to sharpen your pencil. Therefore, in one context you realize your pencil needs sharpening. When you go to the other room and are in a different context, you have few cues to lead you back to that thought. When you are once again at your desk, you are back in the context in which you encoded the thought.
State-dependent memory
· What we learn in one state, be it drunk or sober, may be more easily recalled when we are again in that state. What people learn when they are dunk they don’t recall well in any state. But they recall it slightly better when again drunk.
· Our mood states provide an example of memory’s state dependence
· Emotions that accompany good or bad events become retrieval cues
· Our memories are somewhat mood congruent ex. When in a bad mood, it may make you recall other bad times and see the world as a bad place which prolongs our bad 
mood
Serial Position Effect
· When we have large holes in our memory of a list of recent events
Forgetting and the two-track mind
· Anterograde amnesia- can recall the past, but can’t form any new memories
· Individuals with anterograde amnesia can be classically conditioned but they do many things with no awareness of having learned them thus lose their ability to form new explicit memories (automatic processing stays intact)
· Retrograde amnesia- those who can’t recall their past, the old information stored in long term memory
Encoding failure
· Much of what we sense we never notice, and what we fail to encode, we will never remember
· Age can effect encoding efficiency
· The brain areas that jump into action when young adults encode new information are less responsive in older adults
· This slower encoding helps explain age-related memory decline
· No matter how young we are, we selectively attend to few of the myriad sights and sounds continually bombarding us
· Without effort many potential memories never form
Storage Decay
· Even after encoding something well, we sometimes later forget it
· The course of forgetting is initially rapid, then level off with time
· An explanation for these forgetting curves is a gradual fading of the physical memory trace
Retrieval Failure
· Often forgetting is not memories faded but memories unretrieved
· We store in long term memory whats important to us or what we’ve rehearsed. But sometimes important events defy our attempts to access them. For example, when something is on the tip of our tongue
· Retrieval problems occasionally stem from interference and perhaps from motivated forgetting
Interference
· Proactive interference occurs when prior learning disrupts your recall of new information. If you buy a new combination lock, your memory of the old combination may interfere.
· Retroactive interference occurs when new learning disrupts recall of old information.
· Previously learned information often facilitates our learning of new information. This phenomenon is called positive transfer.
Motivated Forgetting
· As we process information we filter, alter or lose much of it
· Sigmund Freud argued that our memory systems that our memory systems selfcensored this information. He proposed that we repress painful and unacceptable memories to protect our self-concept and to minimize anxiety. But the repressed memory lingers, he believed, and can be retrieved by some later cue or during therapy.
· People’s efforts to intentionally forget neutral material often succeed, but not when the to-be-forgotten material is emotional.
Memory Construction Errors
· We infer our past from stored information plus what we later imagined, expected, saw and heard
· We often construct our memories as we encode them and every time we replay a memory, we replace the original with a slightly modified version
Misinformation and Imagination Effects
· Misinformation effect: exposed to misleading information, we tend to misremember
· Misinformation effect is very powerful that it can influence later attitudes and behaviours
· The misinformation effect happens outside of our awareness, thus it is nearly impossible to sift the suggested ideas out of the larger pool of real memories. Example when filling in gaps in a childhood memory so many times that you believe it actually happened. 
· Even repeatedly imagining nonexistent actions and events can create false memories
· Misinformation and imagination effects occur partly because visualizing something and actually perceiving it activate similar brain areas
Source Amnesia
· Among the frailest parts of a memory is its source
· We may recognize someone but have no idea where we have seen the person
· Source amnesia is attributing to the wrong source an event we have experienced, heard about, read about or imagined (also called source misattribution). Source amnesia along with the misinformation effect is the heart of many false memories
· Source amnesia helps explain déjà vu, that eerie sense that I’ve experienced this before. Dues from the current situation may subconsciously trigger retrieval of an earlier experience.
· The key to déjà vu seems to be the familiarity with a stimulus without a clear idea of where we encountered it before
Discerning true and false memories
· We can’t be sure whether a memory is real by how real it feels
· False memories created by suggested misinformation and misattributed sources not only can feel as real as true memories, they can be very persistent
Children’s eye witness recall
· If memories can be sincere, yet sincerely wrong, might children’s recollections of sexual abuse be prone to error? Children's memories can be easily molded.
Repressed or Constructed memories of abuse?
· There are two tragedies related to adult recollections of child abuse. One happens when people don’t believe abuse survivors who tell their secret. The other happens when innocent people are falsely accused.
· Those committed to protecting children and those committed to protecting wrongly accused adults have agreed on the following: (1). Sexual abuse happens (2). Injustice happens (3). Forgetting happens (4). Recovered memoires are commonplace (5). Memories of things happening before age 3 are unreliable (6). Memories, whether real or false, can be emotionally upsetting
· The most common response to a traumatic experience is not banishment of the experience into the unconscious. Rather, such experiences are typically etched on the mind as vivid, persistent, haunting memories.
Improving memory
· Concrete suggestions that could help you remember information when you need it:
(1). Study repeatedly
(2). Make the material meaningful
(3). Activate retrieval cues
(4). Use mnemonic devices
(5). Minimize interference
(6). Sleep more
(7.) Test your own knowledge, both to rehears it and to find out what you don’t yet know
MOTIVATION AND WORK
Motivation concepts
· Motivations arise from the interplay between nature (the bodily “push”) and nurture 
(the “pulls” from our thought processes and culture)
· In short motivation is a need or desire that energizes and directs behaviour
· Instinct theory focuses on genetically predisposed behaviours
· Drive-reduction theory focuses on how our inner pushed and external pulls interact
· Arousal theory focuses on finding the right level of stimulation
· Abraham Maslow’s hierarchy of needs describes how some of our needs take priority over others
Instincts and evolutionary psychology
· If people criticize themselves, its because of their “self-abasement instinct”
· If people boast themselves, its because of their “self-assertion instinct”
· An instinct is a complex behaviour that is rigidly patterned throughout a species and is unlearned
Drives and Incentives
· Drive reduction theory is the idea that a physiological need creates an aroused tension state (a drive) that motivates an organism to satisfy the need 
· When a physiological need increases, so does a psychological drive- an aroused, motivated state
· The physiological aid of drive reduction is homeostasis
· Homeostasis is the tendency to maintain a balanced or constant internal state; the regulation of any aspect of body chemistry, such as blood glucose, around a particular level
· We are pulled by incentives- positive or negative stimuli that lure or repel us
· When there is both a need and an incentive, we feel strongly driven
Optimum arousal
· Some motivated behaviours actually increase arousal
· Human motivation aims not to eliminate arousal but to seek optimum levels of arousal
· Having all our biological needs satisfied, we feel driven to experience stimulation and we hunger for information
· Lacking stimulation, we feel bored and look for a way to increase arousal to some optimum level
· With too much stimulation comes stress, and we then look for a way to decrease arousal
A hierarchy of motives
· Some needs take priority over others
· Abraham maslow’s hierarchy of needs is a pyramid prioritizing our needs. Once our lower level needs are met, we are prompted to satisfy our higher level needs. 
· The pyramid from bottom to top is:
(1). Physiological needs: need to satisfy hunger and thirst
(2). Safety needs: need to feel safe
(3). Belongingness and love needs: need to love and be loved, to belong and be accepted
(4). Esteem needs: need for recognition and respect from others
(5). Self-actualization needs: need to live up to our fullest and unique potential
(6). Self-transcendence needs: need to find meaning and identity beyond the self
· The order of needs are not universally fixed as people have starved themselves to make a political statement
· Some motives are more compelling than others is a framework for thinking about motivations 
Hunger
· Physiological need
· When you are preoccupied with the unfulfilled basic need, you lose the interest in sex and social activities
The physiology of hunger
· One can feel their hunger because of a homeostatic system designed to maintain normal body weight and an adequate nutrient supply
· We have stomach contractions whenever we feel hungry but even when stomachs are cancerous or ulcerated, we still continue to eat
Body chemistry and the brain
· Somehow somewhere the body is keeping tabs on its available resources. One such resource is the blood sugar glucose. 
· Glucose is the form of sugar that circulates in the blood and provides the major source of energy for body tissues. When its level is low, we feel hunger.
· Increases in the hormone insulin diminish blood glucose, partly by converting it to stored fat. If your blood glucose level drops, you wont consciously feel the change. But your brain, which is automatically monitoring your blood chemistry and your body’s internal state, will trigger hunger. 
· Set point is the point at which a individuals “weight thermostat” is supposedly set. When the body falls below this weight, an increase in hunger and a lowered metabolic rate may act to restore the lost weight.
· In humans, heredity influences body type and set point
· Our bodies regulate through the control of food intake, energy output and basal metabolic rate
· The basal metabolic rate is the rate of energy expenditure for maintaining basic body functions when the body is at rest
· Slow sustained changes in body weight can alter ones set point and psychological factors also sometimes drive our feelings of hunger
Taste preferences: biology and culture
· Body chemistry and environmental factors together influence not only the when of hunger but also the what- our taste preferences
· Carbohydrates help boost levels of the neurotransmitter serotonin, which has calming effects
· Our preferences for sweet and salty tastes are genetic and universal
· Exposure to one set of novel foods increases our willingness to try another
Situational Influences on eating
· Situations control our eating
· For example, people eat more when eating with others 
· The presence of others tends to amplify our natural behaviour tendencies, such is called social facilitation
· Food variety stimulates eating
· When foods are abundant and varied, eating more provides needed vitamins and minerals and produces fat that protects us during winter cold or famine. When a bounty of varied foods is unavailable, we eat less which extends the food supply until winter or the famine ends.
Obesity and weight control
· Fat is an ideal form of stored energy, a high calorie fuel reserve to carry the body through periods when food is scarce, a common occurrence in prehistoric ancestor’s world
· In those parts of the world where food and sweets are now abundantly available, the rule that once served our hungry distant ancestors “when you find energy rich fat or sugar, eat it “ has become dysfunctional
· Significant obesity increases the risk of diabetes, high blood  pressure, heart disease, gallstones, arthritis and certain types of cancer, thus increasing health care costs and shortening life expectancy
The social effects of obesity
· Obesity can be socially toxic by affecting both how you are treated and how you feel about yourself
· A thing called weight discrimination does exist today
· Studies reveal that weight discrimination, though hardly discussed, is greater than race and gender discrimination
· Obesity and depression feed each other
Physiology of obesity
· People get fat by consuming more calories than they can expend 
· Set point and metabolism o Once we become fat, we require less food to maintain our weight than we did to attain it
· Fat has a lower metabolic rate than muscle, it takes less food energy to maintain 
· When an overweight person’s body drops below its previous set point, the person’s hunger increases and metabolism decreases
· Given two people who weigh and look the same, the formerly overweight one will likely need fewer calories to maintain that weight than will the never overweight one due to the difference in resting metabolism
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The genetic factor o Peoples weights resemble those of their biological parents o Genes explain two-thirds of our varying body mass
· Scientists have discovered many different genes that influence body weight, most of which have small effects
· A gene called FTO nearly doubles the risk of becoming obese o The specifics of our genes predispose the size of our jeans
· The food and activity factors o Children and adults who suffer from sleep loss are more vulnerable to obesity
· With sleep deprivation, the levels of leptin (which reports body fat to the brain) fall, and ghrelin (the appetite-stimulating stomach hormone) rise. o Social influence is also a factor, people found that people are most likely going to become obese when a friend became obese
· Genes mostly determine why one person today is heavier than another. 
Environment mostly determines why people today are heavier than their counterparts 50 years ago. Our eating behaviour also demonstrates the now familiar interaction among biological, psychological and social cultural factors.
Sexual motivation
· Sexual motivation is natures clever way of making people procreate, thus enabling our species’ survival
· When people have an attraction, they are being guided by their genes
· The desires and pleasures of sex are our genes’ way of preserving and spreading themselves
· Sexual arousal depends on the interplay of internal and external stimuli
Sexual response cycle
· The four stages of sexual responding described by masters and Johnson- excitement, plateau, orgasm and resolution
· Excitement phase: men’s and women’s genital areas become engorged with blood, a woman’s vagina expands and secretes lubricant, and her breasts and nipples may enlarge
· Plateau phase: excitement peaks as breathing, pulse and blood pressure rates continue to increase. The penis becomes fully engorged and some fluid frequently containing enough live sperm to enable conception may appear at its tip. Vaginal secretion continues to increase, the clitoris retracts and orgasm feels imminent.
· When men and women undergo PET scans while having orgasms, the same subcortical brain regions glow
· Resolution phase: the male enters a refractory period, lasting a few minutes to a day or more, during which he is incapable of another orgasm. The females much shorter refractory period may enable her to have more orgasms if restimulated during or soon after resolution
Sexual Disorders
· A problem that consistently impairs sexual arousal or functioning
· For men: erectile dysfunction and premature ejaculation
· For women: pain and orgasmic dysfunction
· Women’s orgasmic frequency is genetically influenced
Hormones and sexual behaviour
· Sex hormones have two effects: they direct the physical development of male and female sex characteristics and they activate sexual behaviour
· The female becomes sexually receptive when secretion of the female hormones, the estrogens, peak during ovulation
· Estrogens are sex hormones such as estradiol, secreted in greater amounts by females than by males and contributing to female sex characteristics. In nonhuman female mammals, estrogen levels peak during ovulation, prompting sexual receptivity.
· Testosterone is the most important of the male sex hormones. Both males and females have it, but the additional testosterone in males stimulates the growth of the male sex organs in the fetus and the development of the male’s sex characteristics during puberty.
· Women’s sexuality differs from that of other mammalian females in being more responsive to testosterone levels
· If a woman’s testosterone level drops, as happens with removal of the ovaries or adrenal glands, her sexual interest may wane
· Biology is a necessary but not sufficient explanation of human sexual behaviour
Psychology of sex
· Sexual motivation depends on internal physiological factors
· Sexual motivation is influenced by external and imagined stimuli and by cultural expectations
Imagined Stimuli
· The stimuli inside our heads “our imagination” can influence sexual arousal and desire
· Consider the erotic potential of dreams
· Genital arousal accompanies all types of dreams, even though most dreams have no sexual content
· Wide awake people become sexually aroused not only by memories of prior sexual activities but also by fantasies
Adolescent sexuality
· Sexual expression varies dramatically with time and culture
· About half of the US, ninth to twelfth graders reported having had sexual intercourse
· Environmental factors accounted for almost three fourths of the individual variation in age of sexual initiation 
Teen pregnancy
Compared with European teens, American teens have a higher rate of teen pregnancy  What contributes to teen preganancy ? o Minimal communication about birth control
o Guilt related to sexual activity o Alcohol use o Mass media norms of unprotected promiscuity
Sexually transmitted infections
· Two thirds of new infections occur in people under 25
· Teenage girls because of their not yet fully mature biological development and lower levels of protective antibodies are especially vulnerable
· Condoms offer limited protection against certain skin to skin STIs such as herpes  Several predictors of sexual restraint: o High intelligence o Religious engagement o Father presence o Participation in service learning programs
Sexual Orientation
· We express the direction of our sexual interest in our sexual orientation- our enduring sexual attraction toward members of our own sex or the other sex
· We experience this attraction in our interests, thoughts and fantasies
Sexual orientation statistics
· Sexual orientation is not an indicator of mental health
· Homosexuality, in and of itself, is not associated with mental disorders or emotional or social problems
· Peoples sexual orientation is so basic to who they are that it operates subconsciously
· Efforts to change sexual orientation are unlikely to be successful and involve some risk of harm
Prenatal hormones and sexual orientation
· Elevated rates of homosexual orientation in identical and fraternal twins suggest that not just shared genetics but also a shared prenatal environment may be a factor  Prenatal hormone conditions have altered a fetus’ sexual orientation
· Female fetuses most exposed to testosterone and male fetuses least exposed to testosterone, appear most likely later to exhibit gender-atypical traits and to experience same-sex desires
· Size pf certain cell clusters in the hypothalamus, prenatal hormone exposure and for men, having multiple older biological brothers all have an effect on sexual on sexual orientation
Aiding survival
· Social bonds boosted our ancestors survival rate
· By keeping children close to their caregivers, attachments served as a powerful survival impulse
· To be “wretched” means to be without kin nearby
· Survival was also enhanced by cooperation
· In solo combat, our ancestors were not the toughest predators. But as hunters, they learned that six hands were better than two. 
· As foragers, they gained protection from predators and enemies by travelling in groups
· Those who felt a need to belong survived and reproduced most successfully, and their genes now predominate
· We are innately social creatures
· People who feel supported by close relationships also live with better health and at lower risk for psychological disorder and premature death than do those who lack social support
Wanting to belong
· When our need for relatedness is satisfied in balance with two other basic psychological needs- autonomy and competence- the result is a deep sense of wellbeing
· When we feel included, accepted and loved by those important to us, our self-esteem rides high
The pain of ostracism
· Social exclusion
· Being shunned, given the cold shoulder or the silent treatment, with others’ eyes avoiding yours, all threatens ones need to belong
· To experience ostracism, is to experience real pain
· Psychologically, we seem to experience social pain with the same emotional unpleasantness that marks physical pain
· The pleasure of love is a natural pain killer
Are social networking sites making us more or less socially isolate?
· Adolescents and adults who spend more time online spend less time with friends and their offline relationships suffered as a result
· Social networkers are less likely to know their real-life neighbours
· The internet is diversifying our social networks
· Despite the decrease in neighbourliness, social networking is mostly strengthening our connections with people we already know
Does electronic communication stimulate healthy self-disclosure?
· When communicating electronically rather than face to face we often are less focused on others’ reactions, less self-conscious, and thus less inhibited  We become more willing to share joys, worries and vulnerabilities
Does social networking promote narcissism?
A secure and positive self-esteem can benefit our health and well-being, but selfesteem gone awry becomes narcissism
· Narcissistic people are self-important, self focused and self prompting
· Those who score high on narcissism are especially active on social media
Maintaining balance and focus
· Social networks become a gigantic time and attention sucking diversion
· Each of us is challenged to find a healthy balance between our real world tasks, our time with people and our online sharing. Some practical suggestions on how to maintain a healthy balance of online connecting with friends and meeting your real world responsibilities are:
· Monitor your time o Monitor your feelings
· “hide” your more distracting online friends o Try turning off your handheld devices or leaving them elsewhere o Try a facebook fast or a time controlled social media diet o Replenish your focus with a nature walk
Motivation and work
· Work helps satisfy several levels of needs found in maslow’s pyramid of needs
· Peoples quality of life increases when they are purposefuly engaged
· Between the anxiety of being overwhelmed and stressed, and the apathy of being underwhelmed and bored, there lies a zone in which people experience flow.
· Flow is a completely involved, focused state of consciousness, with diminished awareness of self and time, resulting from optimal engagement of one’s skills
· Industrial organizational psychology is the application of psychological concepts and methods to optimizing human behaviour in workplaces
· Personnel psychology is a subfield of industrial organizational psychology that focuses on employee recruitment, selection, placement, training, appraisal and development
· Organizational psychology is a subfield of I/O psychology that examines organizational influences on worker satisfaction and productivity and facilitates organizational change
· Human factors psychology is a subfield of I/O psychology that explores how people and machines interact and how machines and physical environments can be made safe and easy to use
Harnessing strengths
· Identifying people’s strengths and matching strengths to work is a first step toward workplace effectiveness
The interviewer illusion
· Factors explaining the gap between interviewer’s overconfidence and the resulting reality
· Interviews disclose the interviewee’s good intentions, which are less revealing than habitual behaviours
· Interviewers more often follow the successful careers of those they have hired then the successful careers of those they have rejected and lost track of 
· Interviewers presume that people are what they seem to be in the interview situation
· Interviewer’s preconceptions and moods color how they perceive interviewee’s responses
Structured interviews
· Unlike casual conversation aimed at getting a feel for someone, structured interviews offer a disciplined method of collecting information
· Structured interviews are an interview process that asks the same job-relevant questions of all applicants, each of whom is rated on established scales
Appraising performance
· Performance appraisal serves organizational purposes: it helps decide who to retain, how to appropriately reward and pay people and how to better harness employee strengths sometime with job shifts or promotions
· Performance appraisal also serves individual purposes: feedback affirms workers’ strengths and helps motivate needed improvements
Grit
· Achievement motivation is a desire for significant accomplishment; for mastery of skills or ideas; for rapidly attaining a high standard
· People with high achievement motivation do achieve more
· What distinguished extremely successful individuals from their equally talented peers is grit, passionate dedication to an ambitious, long term goal
Satisfaction and engagement
· Satisfaction with work feeds satisfaction with life
· Decreased job stress feeds improved health
· Satisfied employees also contribute to successful organizations
· Positive moods at work enhance creativity, persistence and helpfulness
Choosing an appropriate leadership style
· Task leadership: goal oriented leadership that sets standards, organizes work and focuses attention on goals
· Being goal oriented, task leaders are good at keeping a group centered on its mission
· Social leadership: group oriented leadership that builds teamwork, mediates conflict and offers support
· Social leaders often have a democratic style where they delegate authority and welcome the participation of team members
· Social leadership is good for morale
Effective leaders tend to be neither extremely assertive or unassertive
EMOTIONS, STRESS AND HEALTH
· Feelings add colour to your life
· Fear, anger, sadness, joy and love are psychological states that also entail physical reactions
· Emotions are our bodies adaptive response
· Emotions exist not to give us interesting experiences but to support our survival
· Emotions are a mix of bodily arousal; expressive behaviours and conscious experience
· James-Lange theory: theory that our experience of emotion is our awareness of our physiological responses to emotion-arousing stimuli (ex. We observe our heart racing after a threat and then feel afraid)
· Cannon-Bard theory: the theory that an emotion arousing stimulus simultaneously triggers physiological responses and the subjective experience of emotion (ex. Our heart races as we experience fear)
Cognition can define emotion: schachter and singer
· Two factor theory: Schachter and singer theory states that to experience emotion one must be physically aroused and cognitively label the arousal (physiological arousal and cognitive appraisal)
· That an emotional experience requires a conscious interpretation of arousal: our physical reactions and our thoughts together create emotion
· Arousal fuels emotion and cognition channels it
Cognition may not proceed emotion: zajonc/ledoux
· We actually have many emotional reactions apart from or even before our interpretation of a situation
· Our emotional responses can follow two different brain pathways
· Some emotions especially more complex feeling like hatred and love travel a “high road” o A stimulus following this path would travel by way of the thalamus to the brains cortex
· There it would be analyzed and labeled before the command is sent out via the amygdala to respond
· The amygdala is an emotion control centre
· Some emotions especially simple likes, dislikes and fears take what is called the “low road” o A neural shortcut that bypasses the eye or ear (again via the thalamus) directly to the amygdala
· This shortcut bypassing the cortex, enables our greased-lightning emotional response before out intellect intervenes
· The amygdala sends more neural projections up to the cortex than it receives back, which makes it easier for our feelings to hijack our thinking than for out thinking to rule our feelings
[image: ]
[image: ]
[image: ]

[image: ]
[image: ]
[image: ]
Our brains process vast amounts of information without our conscious awareness, and that some emotional responses do not require conscious thinking
· Much of our emotional life operates via the automatic, speedy low road
· The thinking high road allows us to retake some control over our emotional life
· Example is we automatically react to a sound in the forest before appraising it
· Lazarus’ explanation of emotions is that appraisal sometimes without our awareness defines emotion (ex. The sound is just the wind)
The physiology of emotions
· Different emotions do not have sharply distinct biological signatures nor do they engage sharply distinct brain regions
· Some emotions also differ in brain circuits o Compared with observers watching angry faces, those watching (and subtly mimicking) fearful faces show more activity in their amygdala, an emotional control centre
· Brain scans and EEG recordings show that emotions also activate different areas of the brain’s cortex
· When you experience negative emotions such as disgust, your right prefrontal cortex tends to be more active than the left
· Depression-prone people, those with generally negative personalities, also show more right frontal lobe activity
· Positive moods tend to trigger more left frontal lobe activity o The more a persons baseline frontal lobe activity tilts left, or is made to tilt left by perceptual activity, the more upbeat the person typically is
Gender emotion and nonverbal behavior
· [bookmark: _GoBack]Women generally do surpass men at reading peoples emotional cues when given “thin slices” of behaviour
· Women's nonverbal sensitivity helps explain their greater emotional literacy
· Women’s emotionality also feeds and is fed by peoples attributing women’s emotionality to their disposition and men’s to their circumstances: “She’s emotional. He’s having a bad day”
· Anger strikes most people as a more masculine emotion
· Women are also far more likely than men to describe themselves as empathic
Culture and emotional expression
· We can say that facial muscles speak a universal language
· Charles Darwin argued that in prehistoric times, before our ancestors communicated in words, they communicated threats, greetings, and submission with facial expressions
· Their shared expressions helped them survive
· Although we share a universal facial language, it has been adaptive for us to interpret faces in particular contexts
· People judge an angry face set in a frightening situation as afraid, they judge a fearful face set in a painful situation as pained
Movie directors harness this phenomenon by creating soundtracks and contexts that amplify our perceptions of particular emotions
· Although cultures share a universal facial language for basic emotions, they differ in how much emotion they express
· Like most psychological events, emotion is best understood not only as a biological and cognitive phenomenon, but also as a social-cultural phenomenon
The effects of facial expressions
· Facial feedback effect: the tendency of facial muscle states to trigger corresponding feelings such as fear, anger or happiness
· Your face is more than a billboard that displays your feelings, it also feeds your feelings
· Depressed patients reportedly feel better after between-the-eyebrows Botox injections that paralyze the frowning muscles
· Botox paralysis of the frowning muscles slows peoples reading of sadness or angerrelated sentences, and it slows activity in emotion-related brain circuits
· In such ways, Botox smooth’s life’s emotional wrinkles
Experiences emotion
· Carroll Izard isolated 10 basic emotions: joy, interest-exciting, surprise, sadness, anger, disgust, contempt, fear, shame, guilt
· He also has argues that other emotions are combinations of these to, with love, for example, being a mixture of joy and interest-excitement
· The ingredients of emotion include not only physiology and expressive behaviour but also our conscious experience
Anger
· “a short madness” that carries the mind away and cen be many times more hurtful than the injury that caused it
· anger can harm us: chronic hostility is linked to heart disease
· the western vent-your-anger advice presumes that we can achieve emotional release, or catharsis, through aggressive action or fantasy
· catharsis is an emotional release, in psychology, the catharsis hypothesis maintains that “releasing” aggressive energy (through action or fantasy) relieves aggressive urges
· Despite the temporary afterglow, catharsis usually fails to cleans one’s rage, more often expressing anger breeds more anger
· When anger fuels physically and verbally aggressive acts we later regret, it becomes maladaptive
· Angry outbursts that temporarily calm us are dangerous in another way: they may be reinforcing and therefore habit forming
· What then is the best way to handle our anger? First wait, you can bring down the level of physiological arousal of anger by waiting. Second, deal with anger in a way that involves neither being chronically angry over every little annoyance, nor sulking and rehearsing your grievances
Happiness
· Feel good do good phenomenon: people’s tendency to be helpful when already in a good mood
· The reverse is also true: Doing good promotes good feeling, a phenomenon harnessed by some happiness coaches as they assign people to perform a daily “random act of kindness” and to record the results
· Subjective well being: self perceived happiness or satisfaction with life. Used along with measures of objective well-being (for example, physical and economic indicators) to evaluate people’s quality of life
Wealth and well-being
· Economic growth in affluent countries has provided no apparent boost to morale or social well-being
· Ironically, in every culture those who strive hardest for wealth have tended to live with lower well-being, especially when those hard-driving people were seeking money to prove themselves, gain power or show off rather than support their families. Those who instead strive for intimacy, personal growth, and contribution to the community experience a higher quality of life
Happiness is relative to our own experience
· Adaptation level phenomenon describes our tendency to judge various stimuli in comparison with our past experiences
· If our current condition- our income, academic average, or social prestige- improves we feel an initial surge of pleasure, come to consider this new level normal, and require something even better to give us another surge of happiness
· Yesterdays marvelous becomes todays mundane
· Feelings of satisfaction and dissatisfaction, success and failure are judgements we make based on our prior experience
Happiness is relative to others’ success
· This sense that we are worse off than others with whom we compare ourselves is the concept of relative deprivation
· Such comparisons help us understand why the middle- and upper- income people in a given country, who can compare themselves with the relatively poor, tend to be more satisfied with life than are their less-fortunate compatriots
· Just as comparing ourselves with those who are better off creates envy, so counting our blessing as we compare ourselves with those worse off boosts our contentment
Predictors of happiness
· To study how stress and healthy and unhealthy behaviours influence health and illness, psychologists and physicians created the interdisciplinary field of behavioural medicine, integrating behavioral and medical knowledge
· Health psychology provides psychology’s contribution to behavioural medicine
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