Chapter 1
Human behaviour is difficult to predict because:
1. Almost all actions are multiply determined
2. Individual differences
3. Reciprocal determinism
4. Culture influences behaviour/thought
Major schools of thought and pioneers:
1. Structuralism (E.B. Titchener)
2. Functionalism (William James)
3. Behaviourism (John B. Watson; B.F. Skinner)
4. Cognitivism (Jean Piaget; Ulric Neisser)
5. Psychoanalysis (Sigmund Freud)
Emic (inside) vs Etic (outside) approaches

Chapter 2
Ethics:
1. Concern for welfare (risks and benefits)
2. Respect for persons (informed consent, autonomy)
3. Justice (treat people fairly; inclusion/exclusion of specific groups must be justifiable)

Chapter 3
Action potential:
1. Resting potential (-70mV ~ -60mV, potassium inside)
2. Depolarization  Threshold (~55mV, sodium channels open, potassium channels closed)
3. Rising phase (sodium rushes in, potassium channels closed)
4. Falling phase (sodium channel closes, potassium channels open)
5. Refractory period/Undershoot (hyperpolarized; difficult to fire again)
IPSP – Inhibitory postsynaptic potential
EPSP – Excitatory postsynaptic potential


Neurotransmitters:
1. Glutamate (main excitatory)
2. GABA (main inhibitory)
3. Acetylcholine (muscle contraction; cortical arousal)
4. Norepinephrine (brain arousal; hunger/mood/sleep)
5. Dopamine (motor function; reward)
6. Serotonin (mood and temperature regulation; aggression; sleep cycles)
7. Endorphins (pain reduction)
8. Anandamide (pain reduction; increase in appetite)
Neuroplasticity:
1. Development – growth of dendrites, synaptogenesis, pruning, myelination
2. Learning –form new synapses as we learn; strengthen/weaken synaptic connections
3. Injury – adult neurogenesis; stem cells
4. Structural – change in the shape of neurons; may be related to learning
Peripheral nervous system:
1. Autonomic (internal environment, involuntary functions, organs)
2. Somatic (external environment, voluntary functions, sense receptors)
Afferent nerves: Sensory signals to the CNS
Efferent nerves: Motor signals from the CNS 
Spinal cord: part of the CN; connects the brain to the rest of the body; contains interneurons
Reflexes: sensory neurons connect directly to motor neurons via the interneuron in the spinal cord, forming a reflex arc; allows actions to be completed much quicker
Forebrain: cerebral cortex + subcortical
Cerebral cortex: 2 hemispheres separated by the corpus callosum
1. Frontal lobe (abstract thinking/language/memory/movement; motor cortex and Broca’s area)
2. Occipital lobe(visual information)
3. Temporal lobe (auditory information; Wernicke’s area)
4. Parietal lobe (touch information; somatosensory cortex)
Subcortical structures:
1. Pituitary gland (hormones; controlled by hypothalamus)
2. Basal ganglia (movement, posture)
3. Limbic system (4 f’s, emotional centre)
Limbic system:
1. Thalamus (filters information from the senses, sends to the cortex)
2. Hypothalamus (body temperature, thirst, sexual behaviour)
3. Hippocampus (memories)
4. Amygdala (emotion/fear, emotional memories)
Midbrain: movement, tracking of visual stimuli, auditory reflexes
1. Tectum (orients to visual and auditory stimuli)
2. Tegmentum (movement, arousal; orient to sensory stimuli)
Hindbrain: coordinates information in/out of the spinal cord
1. Cerebellum (fine motor skills)
2. Reticular formation (sleep, wake, arousal)
3. Pons (relays information from cerebellum to the rest of the brain)
4. Medulla (“mediator” = heart rate, circulation, respiration)
Contralateral control
Endocrine system - Hormones: slower, last longer than neurotransmitters
1. Oxytocin (trust, reproduction)
2. Adrenaline (heightens physical ability)
3. Cortisol (stress; regulates blood pressure, cardiovascular function, metabolism)
4. Sex hormones (sex drive)
Left hemisphere: fine-tuned language skills, facial expressions, motion detection, speech
Right hemisphere: coarse language skills, perceptual grouping, face perception
Rat experiments
1. Regardless of who their real mother is, the pups stress response reflected the rat who raised them (ie. high nurture vs low nurture)
2. Maze bright and maze dull rats—the difference in their times was wiped out in one generation by enriched environment and more social interaction (nature + nurture)
Heritability misconceptions:
1. Heritability applies to a single individual rather than differences among individuals
2. Heritability tells us whether a trait can be changed
3. Heritability is a fixed number
4. The effects of genes are the same for everybody across the whole population
5. Heritability implies destiny; high heritability implies that the only hope would be to alter genes
Chapter 4
Sensation: the stimulation of the sense organs
Perception: the brain’s interpretation of raw sensory inputs
Transduction: converting environmental signals into neural signals
Sensory adaptation: decline in sensitivity due to prolonged stimulation
Absolute threshold: lowest level of a stimulus needed to detect a change 50% of the time
Just noticeable difference: smallest change in intensity of a stimulus that one can detect
Weber’s Law: constant ratio between original stimulus intensity and JND
Fechner’s Law: Stimulus magnitude vs perceived magnitude; logarithmic relationship
Steven’s Law: Increase in stimulus magnitude vs perceived increase in magnitude
Eye structures:
1. Iris (coloured ring; regulate light passing into the eye)
2. Pupil (hole; size controlled by iris)
3. Sclera (white part)
4. Cornea (transparent layer covering the iris/pupil; bends light)
5. Lens (transparent disc that changes shape to keep images in focus)
6. Retina (membrane at the back of the eye)
7. Fovea (central part of the retina; only contains cones)
Retina:
1. Photoreceptors (rods, cones)
2. Bipolar neurons
3. Ganglion cells
4. Optic nerve fibre
Pathway of light:
1. Cornea
2. Pupil
3. Lens
4. Retina
5. Optic nerve
6. Optic chiasm
7. Visual cortex
Feature detectors (Hubel & Wiesel):
1. Simple cells
2. Complex cells
Trichromatic theory vs Opponent process theory
Receptive fields: Collection of rods/cones that funnel signals to a particular visual cell in the retina; center-on vs. center-off
Depth perception:
1. Monocular cues
a. Motion parallax
b. Linear perspective
c. Texture gradients
d. Interposition
e. Relative size
f. Height in plane
g. Light and shadow
2. Binocular cues
a. Retinal disparity
b. Convergence
Perceptual constancy:
1. Shape constancy
2. Colour constancy
3. Size constancy
Ear structures:
1. Pinna (channel sound waves into ear canal)
2. Ear canal (conduct sound waves to eardrum)
3. Eardrum (membrane that vibrates in response to sound waves)
4. Ossicles (tiny bones, vibrate at the frequency of the sound wave, transmitting it from the eardrum to the inner ear)
5. Semicircular canals (fluid-filled structures for balance)
6. Cochlea (spiral shaped organ with a fluid-filled cavity; convert vibration into neural activity)
7. Organ of Corti (tissue in the cochlea containing hair cells for hearing)
8. Basilar membrane (membrane in the cochlea supporting the organic of Corti)


Pathway of sound:
1. Pinna
2. Ear canal
3. Eardrum
4. Ossicles (Malleus, incus, stapes)
5. Cochlea
6. Auditory nerve
7. Auditory cortex
Auditory perception:
1. Pitch perception
a. Frequency theory (neurons fire action potential at the rate of the pitch)
b. Volley theory (neurons fire at their highest rate out of sync)
c. Place theory (hair cells at the base of the basilar membrane = high pitch, top = low pitch)
2. Location of sounds
a. Binaural cues (difference between the two ears in timing and loudness)
b. Monaural cues (clear sounds vs muffled sounds)
Odour: Olfactory receptors recognize a particular odorant
Taste: Sensitive to five basic tastes (sweet, salty, sour, bitter, umami); biased by sense of smell
Frontal cortex is the site of convergence for smell and taste
Body senses:
1. Touch/Pain (touch is faster than pain; mechanoreceptors for touch and nociceptors for pain)
2. Body position (proprioception; stretch receptors in muscles and force detectors in tendons)
3. Balance (vestibular sense; semicircular canals)
Mechanoreceptors:
1. Mechanical nociceptors
2. Thermal nociceptors
3. Chemical nociceptors
4. Polymodal
Theories of pain:
1. Traditional theories (amount of pain is proportional to the amount of tissue damage; pain results from pain signals from the site of injury)
2. Gate control theory of pain (pain gate in the spinal cord that modulates pain; gate is opened/closed by physical, emotional and cognitive factors)
Functions of pain:
1. Protect the organism from further harm
2. Alert co-species to possible harm
3. Recruit empathy and care from others

Chapter 6
Habituation: process of responding less strongly over time to repeated stimuli (ie. snails, worms)
Somewhat tricky classical conditioning terms:
1. Stimulus generalization
2. Stimulus distinction
3. Renewal effect
4. Higher order conditioning
5. Spontaneous recovery
Thorndike’s Law of Effect: Satisfying effect, more likely to repeat behaviour (operant conditioning)
Somewhat tricky operant conditioning terms:
1. Discriminative stimulus
2. Positive = add something, negative = remove something
3. Reinforcement = increase behaviour, punishment = decrease behaviour
Reinforcement schedules:
1. Continual reinforcement
2. Intermittent/Partial reinforcement
a. Fixed-ratio
b. Variable-ratio
c. Fixed interval
d. Variable interval
Applications of operant conditioning:
1. Animal training
2. Overcoming procrastination
3. Therapeutic uses (ie. token economies)
Tolman & Honzik’s research on maze learning in rats: Even if the rats are not reinforced, they still learn the maze after running it; demonstrate their knowledge if they get reinforced on day 11

Observational learning steps:
1. Attention
2. Retention
3. Reproduction
4. Motivation
Mirror neurons: Neurons in the prefrontal cortex (near the motor cortex) that fire when seeing others perform an action and when performing that same action
Implicit learning: learning that takes place outside of awareness (ie. language acquisition)
Insight learning: trial and error in the mind
Kohler did experiments on chimps and insight learning.
Escape/avoidance learning: avoid feared stimulus  reduction in anxiety (negative reinforcement)
Conditioned taste aversion: nausea associated with foods that made you sick; only need one pairing with the neutral stimulus and the unconditioned response often being hours apart

Chapter 7
Encoding: Forming a memory code
Storage: Maintaining the information in memory over time
Retrieval: Recovering information from memory stores
Ways to enhance encoding:
1. Levels of processing (Semantic > Phonetic > Structural)
2. Visual imagery
3. Self-referent encoding
Types of memory:
1. Sensory memory
a. Iconic memory (eidetic  = photographic memory)
b. Echoic memory
2. Short term memory/Working memory
a. Episodic buffer (interface between working and long-term memory)
b. Phonological loop (recitation)
c. Visuo-spatial sketch pad (store/manipulate visual images)
d. Central executive (coordinate action of other modules)
3. Long term memory
a. Explicit memory (consciously aware; test directly)
i. Semantic memory
ii. Episodic memory
b. Implicit memory (not consciously aware; test via relearning)
i. Procedural memory
ii. Priming
iii. Conditioning
iv. Habituation
Sperling’s study: Sensory memory; 12 letters in 3 rows; tone indicates which row to recall
H.M. Important Lessons:
1. Differences between short and long term memory
2. Differences between implicit and explicit memory
3. Different types of memory may be encoded and stored in different areas of the brain
Amnesia:
1. Retrograde amnesia: lose memories prior to the brain damage
2. Anterograde amnesia: unable to form new memories after the brain damage
Pseudoforgetting: Failure to remember because it was never encoded properly due to lack of attention 
Decay: Fading of memory over time
Interference: Loss of information from memory because of competition from additional information
Retroactive interference (new information interferes with old information)
Proactive interference (old information interferes with new information)
Waugh & Norman did a study on interference via probe digit experiment
Encoding specificity: Remembering something better when the recall conditions = encode conditions
Context dependent learning (ie. underwater)
State-dependent learning (ie. drunk)
Mood-dependent learning (ie. sad)



Sins of memory:
1. Suggestibility
2. Misattribution
3. Bias
4. Persistence
5. Transience
6. Blocking
7. Absentmindedness
Mnemonics:
1. Rhyme
2. Acrostics (Please excuse my dear aunt Sally)
3. Acronyms (BEDMAS)
4. Method of Loci (walk through a familiar location)
5. Narrative methods (make a story)
6. Pegword method (numbered lists, rhyme)
7. Keyword method (find similarities between the foreign language word and a keyword in English it reminds you of)
8. Music

Chapter 5
Stages of sleep:
1. Awake (Alpha + Beta)
2. NREM Stage 1 (theta; hypnagogic imagery; myoclonic jerks)
3. NREM Stage 2 (sleep spindles + K complexes; body temperature and heart rate drops; eye movements cease; muscles relax; up to 65% of our sleep)
4. NREM Stage 3 and 4 (deep sleep, delta waves)
5. REM Sleep (high frequency waves; resembles wakefulness; increased heart rate and blood pressure; dreams are frequent)
Free running rhythm: when not exposed to environmental cues, still approx. 24 hour cycle
Theories of REM sleep:
1. Important for mental health
2. Processing memories
3. Default theory (break between NREM sleep; alertness; prepare for wakefulness)

Dream theories:
1. Activation-synthesis hypothesis (trying to make sense of brain’s random activity)
2. Virtual trainer
3. Organize unconsciously reactivated memories into a narrative
4. Neurocognitive theory (meaningful product for our cognitive capacities)
Sleep theories:
1. Recuperation theory
2. Adaptation theory
Sleep disorders:
1. Hypersomnia
2. Insomnia
3. Sleep walking
Unusual experiences:
1. Hallucinations
2. Déjà vu
3. Mystical experiences
4. Out of body experiences
5. Near-death experiences
Methods of drug administration
1. Ingestion
2. Injection
3. Inhalation
4. Absorption via mucous membranes
Drug excretion, tolerance, and sensitization
Withdrawal syndrome, physical dependence
Conditioned compensatory response
Moral model of addiction: addiction is a choice made by those with low moral standards
Biomedical model of addiction:
1. Physical-dependence theories 
a. C: Even if they stop, they may relapse; mild withdrawal drugs; binge-detox pattern
2. Positive-incentive theories
a. Actual pleasure =/= anticipated pleasure
3. Incentive-sensitization theory
General criticisms: exposure doesn’t always lead to addiction, abstinence might not be necessary, spontaneous recovery, removes personal responsibility
Learning models of addiction:
1. Behavioural learning model (taste and immediate effects = pleasure)
2. Social learning model (observe others)
3. Cognitive-behavioural model (both expectations and actual effects)
Drugs:
1. Stimulants
a. Caffeine
b. Cocaine
2. Psychedelics
a. Marijuana
3. Depressants
a. Alcohol
4. Narcotics
a. Heroin
b. Other opiates (oxycontin/oxycodone, fentanyl, carfentanyl)
	Drug Name
	Type
	Short-term effects
	Chronic effects
	Overdose
	Withdrawal

	Caffeine
	Stimulant
	Increased:
Alertness
Blood pressure
Breathing rate
Urination
Focus
	Nervousness
Insomnia
Stomach irritation
Fatigue
	Death
	Headaches
Fatigue
Irritability
Difficulty concentrating
Depressed mood

	Cocaine
	Stimulant
	Euphoria
Happiness/energy
Alertness
Hypersensitivity to stimuli
Sociability
Confidence
Irritability
Paranoia
	Loss of smell
Bowel decay
[bookmark: _GoBack]STDs
	Irregular heart rhythm
Seizures
Heart attack
Death
	Concentration issues
Fatigue
Increased appetite

	Marijuana
	Psychedelic
	Well-being
Heightened sensations
	Respiratory function
Chronic cough
	Memory impairment
Speech production
Psychosis
	Headaches
Anxiety
Depression
Low appetite

	Alcohol
	Depressant
	Social interaction
Impairment
	Brain damage
Liver damage
Digestion issues
Fetal alcohol syndrome
	Unconsciousness
	Tremors
Agitation
Headaches
Sweating
Convulsive activity (fatal?)
Delirium tremens (hallucinations, delusions, fatal?) 

	Heroin
	Narcotic
	Confusion
Slurred/slow speech
Slow breathing
Slow heartbeat
Dry mouth
Tiny pupils
Reduced appetite/sex drive
Vomiting
	Constipation
Menstrual irregularity
Reduced sex drive
	Trouble concentrating
Irregular heartbeat
Cold/clammy skin
Slow breathing
Falling asleep
Passing out
Death
	Restlessness
Watery eyes
Runny nose
Yawning
Sweating
Fitful sleep
Chills
Shivering/Tremors
Cramps
Pains



Chapter 8
Cognitive economy: Simplify; keep information we need for decision making to a minimum
Heuristics/Cognitive biases:
1. Representative heuristic
2. Base rate
3. Availability heuristic
4. Hindsight bias
Properties of language:
1. Symbolic (spoken, written, signed words represent objects/actions/events/ideas)
2. Semantic (the meanings words impart)
3. Generative (an infinite number of combinations)
4. Structured 
Structural components of language:
1. Phonemes (smallest unit of speech in a language that can be distinguished perceptually)
2. Morphemes (smallest units of meaning in a language)
3. Semantics (meaning; denotation vs connotation)
4. Syntax (rules for word order)
5. Extralinguistic information (facial expression, tone of voice, etc.)
Language development in children:
1. In utero (recognize stories/songs/native tongue)
2. 1-5 months (distinguish all phonemes, distinguish language vs non-language)
3. 6-18 months (babbling)
4. 10-13 months (first words)
5. 12-18 months (50-100 words)
6. 18-24 months (vocabulary spurt)
Common language mistakes:
1. Overextension
2. Underextension
3. Telegraphic speech
4. Overregularizations (grammatical rules incorrectly applied)
 Theories of language acquisition:
1. Behaviourist theories (nurture): learn via imitation
a. Criticism: Parents don’t correct grammar, children generate new sentences, overgeneralization
2. Nativist theories (nature): Humans are born to develop language; language acquisition device; developmental timing; cross cultural similarities; optimal periods
a. Criticisms: what neural components make up the LAD; comparing children and adults is unfair; social factors play a role
3. Interactionist theories (nature + nurture): biological, cognitive and linguistic environmental factors all play a role in language development
Sign language:
1. Babies babble with their hands
2. Babies who learn sign language pass through the same developmental stages at the same ages
3. Sign language is a linguistic system of communication
Bilingualism:
1. Bilingual people have increased metalinguistic insight 
2. Bilingual children experience some delay in each of their languages; vocabulary is relatively unimpaired but syntax is more affected; balanced out by long-term benefits
3. Bilingualism may offset some cognitive deficits that accompany aging
Linguistic determinism: all thought is determined by language
Linguistic relativity: language shapes the nature of thought

Reading:
1. Whole word recognition
2. Phonetic decomposition (phonics)
3. In the past, falsely assumed whole word recognition was better; phonics enhances reading
4. Proficient readers tend to be both faster readers and better at comprehending
5. Increasing reading speed within the range of 200-400 results in increased comprehension, because they can read more material in the same amount of time
6. Reading beyond that range results in lower comprehension
Barriers to effective problem solving:
1. Focusing on irrelevant information
2. Salience of surface similarities (focus attention on surface-level properties, ie. train problem)
3. Functional fixedness (tendency to perceive an item in terms of its most common use)
4. Mental sets (use strategies that worked in the past, even if better methods exist)
5. Imposition of unnecessary constraints 
6. Not reflecting on intuitive solutions
Problem space: a spatial metaphor used to describe the process of problem solving
Approaches to problem solving:
1. Trial & error
2. Algorithms (step-by-step procedure for trying all possible alternatives)
3. Heuristics (rule of thumb)
a. Forming sub-goals (ie. towers of Hanoi; first move disks to isolate disk 3… etc.)
b. Searching for analogies (similarity between like features of two things, comparison)
c. Changing the representation of the problem (ie. list, table, spatial, etc.)
d. Working backwards (lily pad example)
Decision making:
1. Anchoring effect (use prior knowledge to keep response within a limited range)
2. Framing effects (make different decisions depending on how the choices are presented)
3. Sunk cost fallacy
4. Impact of choices
a. Paralysis by analysis
b. Decreased satisfaction with too many choices (opportunity cost, imagined alternatives, increased expectations, responsibility)
