The Beginning of Psychology 
· Sub-discipline of philosophy or biology 
· 1st psychological experiments- Wilhelm Wundt worked at the University Of Leipzig, Germany.
· Reaction time Experiments
Structuralism
· A school of psychology that deals with the structural elements of the mind
· E.B. Titchener was the first to experiment with this
· Introspection- to look inward, he would train people to have an experience and talk about the experience in great detail (not used for very long)
·  Subjective- vary from person to person
· Objective- same from person to person
Functionalism
· Focuses on the functions of our thoughts, feelings and ideas
· Evolution through Natural Selection (Darwin- Origin of the species)
· William James- principle of psychology 
Behaviorism
· Psychology must focus on observable behaviour
· John Watson
· Classical and Operant condition
Psychoanalysis
· Sigmund Freud
· Theory of the Unconscious Mind (id, super ego, and the ego)
· Psychoanalysis- the talking couch( get people to sit on a couch and talk about their problems)
Humanistic Psychology
· Abraham Maslow and Carl Rogers
· Emphasized current environmental influences on our growth potential
· Highlighted need for love and acceptance
· Maslow created the hierarchy of needs
Cognitive Psychology and Neuroscience
· Cognitive psychology- thoughts underlie all behaviours
· Focuses on how we encode, process, store and retrieve information
· Neuroscience- study of the brain from a biological (what’s it made of) and physiology 
Chapter 1: thinking critically with psychological science
Last class:
· Schools of psychology
· Structuralism
· Functionalism
· Behaviourism
· Psychoanalysis
· Humanistic
· Cognitive
· Neuroscience
Today
· The scientific method
· Theories and hypotheses
· Observational methods
· Correlations
Intuition
· Understanding or knowing without conscious recourse to thought, observation or reason.
· Instinct, gut feeling
Problems with intuition
· Does separation weaken or strengthen romantic attachment?
· Hindsight bias
· Overconfidence
The scientific Method: Theories
The Big Bang Theory
1) Galaxies are rushing away from each other at remarkable speeds
2) The universe exhibits a background radiation suggestive of the remnants or a tremendous explosion
3) The oldest galaxies originated about 14 billion years ago
Theory
· Explains a variety of observations
· Explain through an organized set of principles
· Offer testable predictions which are implied by the theory (hypotheses)
Theory of Evolution through natural Selection
· There is variation within population of organisms
· There is competition for finite resources
· Certain variations are better than others, thus, increase chances of survival and reproduction
· Thus, the next and successive generations will have proportionally more offspring
Testable predictions
· Testable predictions that logically flow from the prinicples of the theory
· Cognitive theory of depression
· Low self-esteem underlies depression
· Thus, those suffering from depression should score lower on measures of self-esteem compared to those who are not experiencing depressive sysmptoms
· Neurobiological theory of depression
· Neurochemical imbalance (low serotonin) underlies depression
· Thus, those suffering from depression should show lower levels of serotonin compared to those who are not experiencing depressive symptoms
· Hypotheses
How does one measure self-esteem?
· A researcher must define the operations they went through to measure the attribute or behaviour in question
· Self-esteem
· Measured by an individual’s response to statements
· On a scale of 1 to 7, to what extent do you agree with the following statements:
· “I have good ideas”
· “I am fun to be with”
· Operational definitions
Operational definitions
· Function 1
· Protects against experimenter bias
· Function 2
· Allows for replication
· Repeating the same study with identical procedure but different participants
· Repeating the study with slight modification of the procedure to see if the original findings can be extended to other circumstances
The scientific method
1) Theories
2) Hypotheses
3) Research and observations
Observations
· Descriptive
· The case study
· Surveys
· Naturalistic observations
· Correlational
· Experimental
Descriptive: the case study
· Examine a single individual in depth
· Drawback: individual may not be representative of the majority of people
Descriptive: the survey
· Many cases in less depth
· Ask people to report their behaviours or opinions
· In the US, 72% think there is too much violence on TV
· Wording effects
· Random Sampling
· Representative of population
Descriptive: Naturalistic observation
· Unobtrusively observe and record behaviour in natural environments
Correlation
· Measures the relationship between two attributes or behaviours
· Examples:
· The more young children watch TV, the less they read
· The more sexual content teens see on TV, the more likely they are to have sex
Correlation: Direction of relationship
· Positive correlation
· As one attribute increases, the other attribute also increases
· Negative correlation
· As one attribute increases, the other attribute decreases
Correlation: Strength of relationship
· Correlation coefficient
· Value ranges between -1 and +1
· Positive correlation 
· Range between 0 and +1
· +1 is a perfect positive correlation
· 0 means no correlation at all
· Negative correlation
· Range between 0 and -1
· -1 is a perfect negative correlation
Experimentation
· Correlations will show us where causal relationship possibly exists
·  Breastfeeding and cognitive abilities
· Breastfeeding could cause higher cognitive abilities
Experimentation Cont’d
· Two ways an experiment differs from correlational research
· 1) manipulate the factor in question
· 2) Random assignment
· Placebo
· Inert
· Placebo effect
· An improvement that is elicited by the expectation or anticipation of getting better
· Independent and dependent variables
Neurons
· Brain cells, or nerve cells
· Anatomy
· Cell body(soma)
· Dendrites
· Axon
· Terminal branches(terminal buttons)
Action Potential
· Electrical signal that travels down the axon
· Signal transmitted along the axon by the diffusion of charged atoms
· This membrane is semi-permeable
· Series of channel openings along the axon that allows the diffusion
· Inside of the cell is negatively charged, compared to the outside of the cell
· Electrical potential
· Sodium channels open
· Inside becomes positive
· Depolarization
· Refractory period
Myelin Sheath
· Insulation
· Action potential only occurs between sections of myelin
Synapse
· Axon terminals release neurotransmitter
· Neurotransmitter binds to a receptor
· Triggers the opening of ion channels
· NOT and action potential
Reuptake and Threshold
· Reuptake
· Dendrites/cell body receive signals from many neurons
· Most excitatory, some inhibitory
· Summation
· Threshold
Neurotransmitters
· Acetylcholine
· Ach
· Junction of motor neuron and muscle
· Motor neurons, sensory neurons, and interneurons
· Ach stimulates muscle to contract
Acetylcholine Agonists and Antagonists
· Certain drugs are structurally similar to neurotransmitters
· Agonists
· Structural similarity (block reuptake)
· Antagonists
· Blocks the receptor
· Black widow spider venom
· Agonist
· Curare
· Antagonist
· Botulinum toxin
· Antagonist
The Nervous System
· 2 major divisions
· 1) the central nervous system
· The brain and spinal cord
· 2) the peripheral nervous system
· Nerves
· Connect the brain to the sensory
· The peripheral Nervous System
· Divided into the somatic and the autonomic nervous system
· Somatic Nervous System
· Responsible for the voluntary control of skeletal muscles
· The Autonomic Nervous System
· Controls the involuntary muscles (ex, heart, lungs, blood vessels, digestive system) as well as certain glands
· Divided into sympathetic and the parasympathetic nervous system
· Sympathetic
· Fight-or-flight
· Expends energy
· Parasympathetic
· Rest-and-digest
· Conserves energy
· Central Nervous System
· Brain and spinal cord
· Brain
· 40 billion neurons
· About 10,000 connections each
· 400 trillion synapses
· Neural Networks
· Systems of neurons with a common purpose
· Some innate
· Visual perception
· Reflexes
· Some learned
· Neurons that fire together, wire together
· Spinal cord
· The spinal cord is the connection between the brain and the peripheral nervous system
· Sensory neurons enter from sensory systems
· Motor neurons from the brain exit
· Reflexes

Studying the Brain
1) Brain Damage
a. Lesion
b. Selectively destroy area of the brain
2) Electroencephalogram and neuroimaging techniques
a. Look at brain’s electrical activity or metabolic activity
Electroencephalogram
· EEG
· Measures the electrical activity of the brain
· Brain Waves
· Study sleep stages
· Diagnose epilepsy
· Event Related Potentials
· Damage to visual cortex
· Measure of timing of brain’s information processing
Position Emission Tomography
· PET scan
· Measures metabolic activity
· Glucose consumption
· Radioactive glucose
· Emits positrons as it decays
· Scanner detects the location of the radioactivity
· Magnetic Resonance Imaging
· MRI
· Detailed 3-D image of the brain
· Magnetic field passed through the head
· Causes atoms to spin in the same direction/orientation
· Brief radio wave pulse passed through the head
· Desynchronizes spinning atoms
· Resonance frequency
· Atoms give off radio waves when they return to their synchronization
· Scanner detects waves of a particular frequency, based on the type of atom
· Creates image based on concentration of hydrogen
Functional Magnetic Resonance Imaging
· fMRI
· Measures recent metabolic activity
· Blood flow
· Oxygenation of blood
· Radio frequency emitted by blood is different for different proportions of oxygenation
· Take multiple MRI scans
· Scanner detects more highly oxygenated blood
The Brain stem
· Brainstem
· Oldest part of the brain
· Medulla (Oblongata)
· Controls heart rate, breathing, blood pressure
· Pons
· Involved in coordination of movement
The Cerebellum
· Cerebellum
· Base of the brain
· Left and right positions
· Coordination of movement
· Plays a role in learning memory, judging time, discriminating sounds and textures
Thalamus
· Thalamus
· On top of brainstem
· Two distinct but connected sides
· Major relay station of the brain
· Relays information from the senses of touch, taste, sights and sound to appropriate areas of higher processing (the cortex)
· Relays return information from the cortex to the medulla and cerebellum
Cerebrum
· Cerebrum
· Covers the lower brain areas
· Two cerebral hemispheres
· Consists of:
· The cerebral cortex
· The basal ganglia
· Control of movement and learning
· The limbic system
Limbic system: Amygdala
· Amygdala
· Involved with emotions
· Most research focuses on fear and rage (aggression)
Endocrine system
· Endocrine system
· A system of glands that secrete hormones
· Pituitary gland
Limbic system: Hypothalamus
· Hypothalamus
· Associated with endocrine system
· Directly controls the pituitary
· Pleasure (reward) centers
· General sensation of pleasure
Cerebral Cortex
· Cerebral Cortex
· Involved in perception, thinking, language, movement
· 3mm of grey matter
· 20-23 billion (of 40 billion) neurons
· Four main lobes separated by prominent fissures
· Frontal, parietal, temporal, occipital
Glial cells
· Glial cells
· Nutrients
· Support
· Myelin
· Clean up debris, metabolic by-products, dead cells
· Help in guiding neural connection
· Aid in communication between neurons, aiding learning and memory

Lateralization of function
· Left hemisphere
· Language, math problems
· Right hemisphere
· Drawing, reading maps, spatial perception, face perception
· Corpus callosum connects the cortex’s of two hemispheres
· Corresponding lobes connected
· Seizures disorder
· Sever this connection
Split brains
· Disconnection between left and right hemisphere

Last chapter
· Information transfer
· Neurons, action potentials
· Information regions
· E.g., visual cortex, association cortex
This chapter
· Information detection
· Sense organs, feature detection
· Sensation
· Information processing
· Organization and interpretation
· Perception
Vision
· Stimulus input
· Light
· Electromagnetic radiation
· Packets of energy given off by all things, particularly things that are high in energy (e.g., the sun)
· Different kinds of electromagnetic radiation
· For example. X-rays, ultraviolet radiation, infrared radiation, microwaves, radio waves, light
Electromagnetic radiation wavelength
· Packets of electromagnetic radiation oscillate
Wavelength and amplitude
· Wavelength of light determines the HUE that we will experience
· Hue = colour
· Amplitude of the wavelength determines the brightness of the colour
· Higher amplitude, brighter colour
· Lower amplitude, duller colour
The eye
· Detect and transduce electromagnetic radiation (light)
· Transduction of one form of energy into another
· Cornea
· Pupil
· Iris
· Lens
· Retina 
The Retina
· Several layers of cells
· Photoreceptors
· Rods and cones
· Bipolar cells
· Ganglion cells
Rods and Cones
· 120 million roads and 6 million cones
· Only one million ganglion cells
· Cones mostly in centre of retina (fovea)
· Rods mostly in periphery
· Cones more sensitive to detail
· Better ratio of connections to ganglion
· Only cones are sensitive to colour
· Only absorb particular wavelengths of light
· Rods more sensitive overall
· Need less light to activate them
Blind spot
· Axons from the ganglion cells converge and leave the eye in the middle of the retina, near the fovea
· There is a hole in your retina where there are no receptor cells
· Brain has no direct information about a small area of your visual field
· But it has indirect information
· The other eye
· Eye movements
· Your brain fills in the information by making its gues based on the adjacent areas of the retina
Feature detection
· Optic nerve carries information to the visual cortex
· Thalamus
· Areas of the visual field have corresponding areas of the visual cortex
· Feature detection cells for each areas of visual fields
· Edges, lines, angles, movements, colours, depth
· Parallel processing
· Features extracted simultaneously
· Super cell clusters in association cortex
· Respond to complex patterns constructed from individual features
Colour vision
· Young-Helmholtz trichromatic theory
· Any colour created by combining light waves of three primary colours
· Red, green, blue
· Theory was that brain worked the same way
· Hypothesized that retina will have three different types of colour sensitive cells
· With light waves, not paint colours
· Colour blindness
· Missing red, green, or bother red and green cones
· Red and green look the same
· Problems with trichromatic theory
· Missing cones but perceiving yellow
· Yellow seems pure

Hearing/audition
· Stimulus
· Second waves
· Alternating series of compressed and expanded (rarified) air
Sound Wave
· Sound can be represented as a two dimensional wave
· Number of wavelengths per second is the frequency(hertz)
· The longer the wavelength, the shorter the frequency
· Frequency determines the pitch
· Amplitude of wave determines the loudness
Loudness: Decibels
Sound loudness is measured in decibels
· A measure of the amount of pressure that the waves exert
· Decibels are a logarithmic scale that allows you to describe the magnitude of different sounds relative to a reference magnitude
· Reference magnitude for sound is the absolute threshold for sound
· The smallest magnitude of sound that can be detected 50% of the time 

Noise Cancelling Headphones
· Microphone detects the external noise
· Speaker creates a sound wave of identical amplitude and frequency
· But offset so that compression phase of the external sound wave  Is temporarily coincident with the expansion phase of the head-phone generated sound
Spicy And Migraines
-If not a taste sensation, what is spicy?
Spicy (pigaunce) 
· Chemical sense but not sensed by taste buds
· Pain and temperature receptors
· Skin and mucous membranes (mouth, nose, eyes)
· Bum from chili peppers
· Stinging of carbonation 
What is the cause of visual experiences associated with migraines?
Aura (prior to migraine)
· Bright lights and blobs
· Zigzag lines
· Bling or dark spots in the field of vision
· Curtain-like effect over one eye
· Slowly spreading spots
Cortical Spreading Depression
· Occurs in the occipital lobe, where the visual cortex is located
· Ischemia (lack of blood) and vasoconstriction
· Pain
Perceptual Organization
Sensation
· Detection of environmental energies (electromagnetic radiation, sound waves)
· Transduction
· Feature Detection
Gestalt
· The organized whole
Perception
· The organization of features into whole objects or scenes 
· Gestalt psychologists identify principles of organization
Bottom-up VS Top-down Processing
Bottom-up Processing:
· Stimulas energy detection
· Feature detection
· Memory Comparison
Top-down Processing
· Begins with memories, and expectation
· Influences how we interpret a pattern of features
Example1 – Reading
Example 2- 
· Phenome restoration effect
· Word Superiority Effect
· Don’t need to know these effects, just using them for examples
· Example 3 – Ambiguous images
· Example 4 – Searching
Cats,  P vs R, Faces
Top-down processing results in faster identification, but more errors


Form Perception
Figure and Ground
· Figures constitute the objects we perceive and with which we interact
· Ground is the background
· Edge/ Boundary detection
· The boundary or edge belongs to the figure
· Cues (not in Text)
· Convex, symmetric, smaller in area, enclosed, or surrounded are more likely to be seen as the figure than are regions that are concave, asymmetric, larger in area, or surrounding
· Depth cures
· Experience (Top-down)
Ambiguous Figure-Ground
Cues
· Convex
· Smaller area
· Symmetric
· Enclosed
Grouping: proximity
Proximity:
· We perceive things that are nearby as belonging together
Grouping Similarity
Similarity
· We perceive similar figures as belonging together
Continuity
· We perceive smooth, continuous patterns rather than discontinuous patterns
· Thus elements that are arranged on a line or a curve are perceived to be more related.
Connectedness
· Things that are linked are perceived as belonging together
Closure
· We tend to fill in gaps to create a complete, whole object
Depth Preception: Binocular Cues
Retinal Disparity
· The object of focus – the greater the difference (disparity) between the two objects the closer it is
· Other objects
· The difference between the retinal placement of the images
· The more lateral the retinal image, the closer the object is
· 3-d movies
Depth Perception: Monocular Cues
Relative height 
· Things that are higher in your visual field tend to be perceived as farther away.
Relative size 
·  If we assume that two objects are similar in size (2 cars, 2 people), then the one that takes up the least amount of retinal space will be perceived as farther away
Interposition
· If one object partially blocks another one, we perceive it as closer
Linear Perspective
· Parallel lines appear to converge in the distance
· The more convergence, the farther they seem
Light and Shadow
Light- Nearby objects reflect more light to our eyes
Shadow/ Shading – Brain assumes that light comes from above. We can infer depth based on the shading
Relative Motion (Motion Parallax)
· Objects that are closer are perceived as moving faster through our visual filed.

Stuff covered before reading week
Perception
· The organization of individual features into a gestalt, an organized whole
Bottom-up vs. top-down processing
· Sensory based versus experience/expectation based perception
Differentiating figure from ground
· Analysis of contours (convex, small area, closure, symmetry)
Grouping principles
· How brain decides which features tend to belong together
· Proximity, similarity, continuity, connectedness, closure
Depth perception
· Binocular and monocular cues
· Retinal disparity; relative height, relative size, interposition, linear perspective, light and shadow, relative motion
Stuff after reading week…
Motion perception
· Brain infers motion by the change in images on your retina
· 1) same image taking up progressively MORE retinal space
· Approaching object
· 2) same image taking up progressively LESS retinal space
· Retreating object
· 3) Same image displaced on the retina to the left, right, up, or down from one movement ot the next
· Movement, right, left, down, or up
Illusory Motion
· Phi Phenomenon
· Adjacent stationary lights blink off and on in quick succession
· Perceive light as moving from one spot to the next
· Stroboscopic Movement
· Brain perceives continuous movement in a rapid series of slightly changing images
Perceptual Constancy
· Perceptual Constancy
· Perceiving objects as unchanging, even as retinal image or illumination changes
· Relative Size
· If we assume that two objects are similar in size (2 cars, 2 people), then the one that takes up the least amount of retinal space will be perceived as farther away
· “Assumption” that familiar objects are roughly the same size (cars, people) is learned through experience
· This is perceptual constancy
· Specifically, this is called size constancy
Illusions of Size Constancy
· While relative size provides a cue about distance, distance provides a cue about relative size
· If two objects are taking up the same amount of retinal space, but other depth cues are suggestion that one object is farther away, then you will perceive the farther object as bigger
Illusions of Size Constancy: Ames Room
· Room shape
· Peep-hole eliminates  binocular depth cues
· Linear cues altered
· Experience with rooms (top-down)
· Size distortion
· Since room seems cubed, to corners seem about the same distance
· Two people same distance but one takes up more space on retina
· Thus, must be bigger
· Illusion overrides size constancy assumption
Light Constancy
· Amount of light reflected influences lightness (brightness) perception
· Black paper in sunlight reflects more light than white paper indoors
· But the paper still appears black
· Called lightness constancy
· Relative luminance (lightness)
Colour constancy
· Amount of light reflected influences (brightness)
· But dull blue does not become bright blue in sunlight
· Relative luminance
· Everything is brighter
Shape Constancy
· Perceive the shape of familiar objects as unchanging, even though the image on the retina changes
Lightness Constancy
· Light or electromagnetic radiation exists in small packets called photons
· The number of photons reflected by an object influences the perception of lightness of the object
· More photons=more lightness
· Lighter things reflect a greater percentage/proportion of the light that hit them
· If it is reflecting a lower percentage of photons, then it must be less light, or more dark
Colour Constancy
· lighter things reflect a greater percentage/proportion of the light that hit them
· if it is reflecting a greater percentage of photons, then it must be more light/bright
Consciousness
· Consciousness
· The state of being conscious
· The ability to experience or feel
· The awareness of ourselves and our environment
· Contents of Consciousness
· Anything that we are aware of at any given moment
· Perception (visual, auditory, etc.)
· Inner monologue
· Memories
· Feelings
· Thoughts, beliefs, attitudes
· Plans
Attention
· Selective Attention
· Determines the content of consciousness
· Spotlight
· You attend to some information, but ignore the rest
· 0.000365
Sleep: the Circadian Rhythm 
· Circadian Rhythm
· Body clock, biological clock
· 24 hour cycle of particular physiological processes
· Body temperature
· Melatonin
Setting and Resetting the Circadian Rhythm
· Light
· Suprachiasmatic nucleus
· Retina 
· Hypothalamus
· Pineal gland
Brainwaves
· Electroencephalogram (EEG)
· Waking Brain Waves
· Beta Waves
· Higher arousal
· Higher frequency (13-30Hz)
· Alpha waves
· Lower arousal
· Lower frequency (8-13Hz)
Sleep
· Sleep
· A loss of consciousness
· 4 stages
· Stage 1
· Slower brain waves
· Hypnagogic sensations
· Shallow sleep
· Brief (5-10 minutes)
· Stage 2
· Continued slowing of brain waves
· Sleep spindles
· Deeper than stage 1
· Sleep-talking
· About 20 minutes
· Stage 3 and 4
· Stage 3 is the transition into deep sleep
· Stage 4 is deep sleep
· Indicated by low frequency delta waves (1-4Hz)
· Bed wetting sleep walking
· Young children spend more time in these stages
· Rapid eye Movement (REM)
· Brain waves speed up
· Heart rate and breathing speed up
· Every 30 seconds, eyes dart around
· Indicates dreaming
· Paralysis
· Genital arousal
· 10 minutes
· Cycles take about 90 minutes
· Stage 4 becomes progressively briefer
· REM and stage 2 become longer
· Total about 20-25% (100 minutes) in REM sleep
Sleep theories: Protective Function
· Avoid predators
· Conserve energy
· Evidence
· Sleep patterns related to ecological attributes
· Ability to hide
· Need to graze
Sleep Theories: biological Theories
· Growth
· Growth hormone
· Recuperation
· Repair damage to body tissues that accumulate throughout the day
Sleep Theories: Memory Consolidation
· Consolidation
· Strengthening
· Integrate with other memories
· Occurs while awake, but some evidence that it occurs more during sleep
· Computer key sequence task
· Testing procedural memory
· Improvement in speed (with no loss of accuracy) comes after sleep
· Memory activated during sleep
· Memorize locations of pairs of pictures
· Odour of roses during training
· Greater improvement when present rose odour during slow wave sleep (stages 3&4)
· Greater hippocampus activity during rose odour presentation in sleep
Sleep Theories: Creative thinking
· Novel solutions
· People are more likely to have creative insight into a better way to perform a task after they have slept
· 3 groups
· 8 hours sleep
· 8 hours awake (day)
· 8 hours awake (night)
· 59% of those who slept figured out the alternative method
· 23% for the other two groups
Dreams
· Hallucinations
· Sequence of images
· Sensory, emotional, thoughts
· Narrative
· Delusional acceptance
Dreams: Content
· Sensory modalities
· Relation between waking and dreaming attributes
· More negative than positive content
· Real stimuli can be incorporated
· High emotional involvement
· Lack of voluntary control lack of reflective though
· Not remembered well
Dreams: Research
· Difficult to research content
· Research focused on brain activity
· More like perception or day dreaming?
· EEG and brain metabolism
· Little sensory information
Why we Dream: Wish fulfillment
· Freud theory of personality
· Id, ego, superego
· Dreams= unsuppressed drives of the id
· Latent vs. manifest content
· Outlet for psychic energy
· Criticism
Why we Dream: Cognitive Development
· Dreaming= thinking (cognition)
· Development of concepts
· Categories
· Theory of mind
· Evidence in dream content of young vs. old
Why We Dream: Physiological function
· develop and preserve neural pathways
· pruning
· motor and cognitive development require stimulation
· explains why children spend more time in REM sleep
Why We Dream: Activation-synthesis hypothesis
· to make sense of the neural static
· brainstem still active
· amygdala still active
· Frontal regions involved in logical thinking and inhibition are inactive
· Thus, illogical, emotion-laden dreams
Hypnosis
· a social interaction in which one person (the hypnotist) suggest to the other (the subject) that certain perception, thoughts, feelings, or behaviours will spontaneously occur
· Real or Fake?
Hypnotic State
· Hypnotic suggestions
· Apple vs. onion
· Rose vs. ammonia
· Ice water
· Fear
· Suggestive state of consciousness
· Relaxed, trusting
· Intensely focused
· Heightened imagination
Hypnotizable person
· Willingness to enter hypnotic state
· Imaginative
· Able to detach or dissociate from reality
· Might have had imaginary friends as a child
· Deeply engrossed in movies or books
· Voluntary
Psychoactive drugs
· Psychoactive drugs
· Chemicals that change perceptions and moods though their action at the neural synapse
· Synapse
· Presynaptic neuron
· Synaptic gap/cleft
· Post-synaptic neuron
Neurotransmitter agonists and antagonists
· Substance with similar chemical structure to neurotransmitters
· Agonists
· Mimic neurotransmitters
· Block reuptake
· Antagonists
· Block receptor
· Stimulate release of neurotransmitters
Tolerance
· The diminishing effect of a drug after repeated use
· Body counteracting drug effects
Withdrawal
· Opposite effects of the drug
· Heroin
· euphoria- dsyphoria
· relaxation- agitation
· constipation- cramping
Dependence and addiction
· dependence
· physical [psychological craving, need to avoid withdrawal symptoms
· addictions 
· compulsive drug craving and use, despite adverse consequences
Drug Effects: Depressants
· Drugs or chemicals that depress/calm neural activity and slow bodily functions
· Ex. Alcohol, opiates
· Alcohol
· Disinhibition
· Loss of judgment and inhibitions
Alcohol
· Slowed neural processing
· Low doses
· Anxiolytic effect
· Elevates mood, mild euphoria
· Large doses
· Physical impairment
· Cognitive impairment
· Memory disruption
· Rem disturbances?
· Hippocampus depression
· Long term damage
· Cognitive and memory impairment
· Expectancy effects
· Aggression, increased friendliness, self-disclosure, sexual arousal
Barbiturates and opiates
· Barbiturates
· Tranquilizers
· Nembutal, seconal, amytal
· Similar effects to alcohol
· Anxiety disorders, epilepsy, insomnia, mild analgesic
· Combination with alcohol
· Opiates
· Similar CNS depressive effects
· Intense euphoria
· Strong analgesic
· More addictive
Stimulants
· Stimulate the CNS
· Ex caffeine, nicotine
· Cocaine
· Hr, Bp, Br increased
· Euphoria
· Less relaxed euphoria
· At larger doses anxiety, delusions of perceptions
· Quick transition from euphoria to crash
Hallucinogens
· Evoke hallucinations
· LSD, marijuana
· LSD
· Lysergic acid diethylamide (LSD, acid)
· Variable emotional experiences
· Strong visual and auditory hallucinations
· Distorted sense of time
· Out of body experiences
· Loss of sense of self
Learning
· Learning
· A relatively permanent change in behaviour due to experience
· A change in an organisms behaviour or thought as a result of experience
· A relatively permanent change in behaviour resulting from practice or experience
· Associative learning
· Associate or relate things that occur close together in time
· Neural connections
· Prediction
Types of Learning
· Classical conditioning
· Operant condition
· Observational learning
Ivan Pavlov
· Russian physiologist
· Digestion
· Recognized learning
Pavlov’s experiments
· Controlled experiments
· Present the food (stimulus)
· Measure salivation (response)
· Present Metronome (stimulus)
· Measure salivation (response)
· Pair the metronome with the food (stimuli)
· Several repetitions
· Present only the metronome (stimulus)
· Measure salivation (response)
· classical conditioning
· conditioning = learning
Classical Conditioning
· Before conditioning (before learning)
· Food (in mouth) = Unconditional stimulus (US)
· Salivation = Unconditioned response (UR)
· Tone = Neutral stimulus (NS)
· No unconditional response (no salivation)
· During conditioning
· Tone (neutral stimulus) and food (unconditioned stimulus)
· Salivation (unconditioned response)
· After conditioning
· Tone (only) = conditioned stimulus
· Salivation = conditioned response
Higher Order Conditioning
· First Order Conditioning
· Neutral stimulus paired with unconditioned stimulus
· Netrual stimulus become conditioned stimulus
· Second Order Conditioning
· Second neutral stimulus paired with conditioned response
· Second neutral stimulus then elicits the same conditioned response
· Second neutral stimulus becomes a second order conditioned stimulus
· Examples 
· Lemonade
· McDonalds
· Smoking
Extinction
· The process of reversing the classical conditioning
· Change conditioned stimulus back to Neutral Stimulus
· Present the conditioned stimulus without presenting the unconditioned stimulus
· Example
· Present the tone but without the food
· Salivation to the tone will stop
Spontaneous Recovery
· The recovery of a conditioned response
· Extinguish salivation
· Wait a few hours
· Present tone again
· Some recovery of the salivation
· The learning hasn’t been erased
· Suppressed
Generalization and discrimination
· Generalization
· Stimuli similar to conditioned stimulus also elicit conditioned response
· Different touch locations
· Tones of different pitch
· Discrimination
· Ability to learn or distinguish or differentiate a conditioned stimulus from similar but neutral stimuli
Biological advantages of classical conditioning
· Find food
· Avoid predators
· Preparation for mating
· Japanese quails
· Biological associations more easily conditioned
· Radiation
· Electric shock
· Cognitive influences
· Alcohol rehab
Practical applications
· Advertising
· Drug rehab
· Phobia therapy
· Farm animals
Operant conditioning
· Associative learning
· Association between behaviour (response) and its consequences
· Reinforcers
· Punishers
· Takes advantage of operant behaviour
Reinforcers/Rewards
· Reinforce
· Any event that strengthens the behaviour that it follows
· Tangible 
· Activity
· Attention
· Relative reinforcers
· Personal preferences
· Situation
Law of Effect
· Edward Thorndike
· Law of effect
· The principle that behaviours followed by favorable consequences become more likely, and that behaviours followed by unfavourable consequences become less likely
· Cats learn to escape from a box
Skinnier Box
· Operant Chamber
· Shaping
· Electronic register of responses
· Different kinds of reinforcement
· Positive vs. negative
· Delayed vs. Immediate
· Primary vs. Conditioned
· Schedules of reinforcements
Positive and Negative Reinforcers
· Positive reinforcers
· Present a pleasurable stimulus/consequence to make the previous behaviour more likely
· Negative reinforcer
· Strengthens a behaviour by taking away an unpleasurable stimulus
· NOT punishment
· Studying
Primary and Conditioned Reinforcers
· Primary reinforcer
· Naturally rewarding
· Unlearned (unconditioned)
· Food, relief from pain, sex
· Conditioned reinforcer
· Learned associations with primary (unconditioned) reinforcers
· Money
· Grades
Reinforcement Schedules
· Continuous versus Intermittent
· Continuous Reinforcement
· Present a reward every time after a target response
· Faster learning faster extinction
· Intermittent reinforcement
· Present a reward after several responses or after a particular amount of time
· Slower learning
· Slower extinction
· Dog training
· Fishing
· Slot machines
· Child tantrum
· 1) fixed ration
· Provide a reward after a particular number of responses
· 1 food reward for every 10 pecks (1:10)
· Coffee cards, subway
· 2) variable ratio
· Provide a reward after a variable number of responses
· Sometimes after 10 responses, sometimes after 30 (1:10, 1:30)
· Slot machines, fishing
· 3) fixed interval
· Provide a reward after a particular amount of time
· Get high responding when the time period approaches, but little or no responding right after a reward
· Checking your e-mail/Facebook, paycheck
· 4) variable interval
· Provide a reward after a varying amount of time after response
· Sometimes right  away, sometimes after 20 seconds, etc
· Produces slow, steady responding
· Classes that rely on many pop quizzes
Shaping
· Shaping
· Reinforcers guide behaviour toward closed and closer approximation of the desired behaviour
· Monkey waterskiing
· Rats
· Pressing a lever
· Sniffing land mines
· Discriminative stimulus
· Signals that a response will be rewarded
Punishment
· Punisher
· Any consequences that decrease the frequency of a behaviour/response that if follows
· Spanking, bad grade, being laughed at
· Positive or negative
· Positive: administer something aversive
· Negative: take away something desirable
Drawbacks of punishment
· Punished behaviour suppressed, not forgotten
· Doesn’t teach the desired behaviour
· Teaches discrimination
· Teaches fear
· Increase aggressiveness
Memory
· The persistence of learning over time through the storage and retrieval of information
· 3 stages of memory
· Sensory memory
· Working memory
· Short-term memory
· Long term memory
· Encoding
Sensory Memory
· First stage or memory
· All sensory information
· Relatively exact representation of a sensory experience
· Very brief storage
· Sperling study
· 4 or 5 (<50%)
· 3 or 4 (75-100%)
· Visual sensory memory
· Few tenths of a second
· Shallow processing
· Iconic memory
· Visual memory
· Echoic memory	
· Auditory sensory memory
· Cocktail party phenomenon
· 3-4 seconds
Working memory/short-term memory
· Contains attended information from sensory memory
· Longer duration than sensory memory for unattended information
· Peterson and Peterson study
· Capacity limitation
· 7 plus or minus 2
· Deep analysis
Long-term memory
· The storage of experiences for longer periods of time
· Minutes to years
· Essentially limitless capacity
Encoding: Getting information in
· Automatic processing (encoding)
· Space, time, frequency, familiar information
· Effortful processing
· Hermann Ebbinghaus
· Nonsense syllables
· BAZ FUB SUJ VUM PID
· Rehearsal
Rehearsal
· Serial position effect
· Primary effect
· Recency effect
· Spacing effect
· Testing effect
Levels of processing
· Degree of processing of meaning
· Craik and Tulving study
· 1) physical structure (visual encoding)
· 2) Phonemic analysis (acoustic encoding)
· 3) Semantic analysis (semantic encoding)
· Remember something better if it has meaning
· The self-reference effect
Visual Encoding
· Visual imagery
· Creating mental pictures
· Concrete words
· Typewriter, void, cigarette, inherent, fire, process
· More ways you can encode the better
· Mnemonic devices
· Peg-word system
· One is a bun, two is a show, three is a tree, four is a door…etc
Organization
· Chunking
· Organizing information into familiar, manageable units
· Phone number, SIN number
· Acronyms
· Hierarchies
· Creating categories
Long-term Memory
· The storage of experiences for longer periods of time
· Minutes to years
· Essentially limitless capacity
· Distributed neural networks
· Long-term potentiation 
Retrieval
Measures of Retrieval: Recall
· Recall
· A measure of memory in which the person must retrieve information learned earlier
· Peterson and Peterson study
· Remember 3 consonants while counting down by 3’s
Measures of Retrieval: Recognition
· Recognition
· A measure of memory in which the person need only identify items previously learned
· Multiple choice test
· Craik and Tulving
· Question that elicited different degrees of semantic processing
Measures of Retrieval: Relearning
· Relearning
· Measure of memory that assesses the amount of time saved when learning material for a second
· Yearbook
· Final exam
· Ebbinghaus
· Nonsense syllables
Retrieval cues
· Anything that is associated with the thing that you are trying to remember
· New song
· Professor Capstick
· Category names
· Hierarchy
Priming
· The activation of associations in memory
Context effects
· Learning context can prime memory for retrieval
· Babies kicking
· Underwater learning
Mood congruent memory
· The tendency to recall experiences that are consistent with one’s current good or bad mood
Forgetting: Encoding Failure
· Encoding failure
· Inattention to detail
Storage Decay
· Unrehearsed (unrecalled) memories fade over time
· Neural connections fade
Ebbinghaus study
Spanish vocabulary
Retrieval Failure
· Encoding failure and storage failure
· Memory is absent or too weak
· Interference
· Memory is there, but another memory is interfering with retrieval
· Competition
· Similar memory
· Similar retrieval cues
· Proactive interference
· When something you learned earlier disrupts your recall of something you learned later
· Study: pairs of adjectives
· Retroactive interference
· When new information leads to forgetting of old information
· Study from text about sleep
· Motivated forgetting
· Consciously
· Unconsciously
· Repression
Memory construction
· Blindspot
· Mcgurk effect
· Ventriloquist effect
Misinformation effect
· Misinformation effect
· Misleading information is incorporated into a memory
· Study (video of car crash)
· “How fast were the cars going when the hit each other?”
· “How fast were the cars going when the smashed into each other?”
Imagination inflation
· Imagining an experience makes a person more likely to report that it really happened
Improving memory
· 1) study repeatedly
· 2) make the material meaningful
· 3) activate retrieval cues
· 4) use mnemonic devices
· 5) minimize interference
· 6) sleep
· 7) test yourself

Motivation
· motivation
· A need or desire that energizes and directs behaviour
· Goal directed behaviour
· Motivation conceptualizations
Instincts and Evolutionary psychology
· Influenced by Darwin’s Theory of Evolution
· Variation of characteristics (behaviours)
· Some behaviours better
· Successive generations will represent behaviour
· Instincts
· Just names behaviour
· A complex behaviour that is rigidly patterned throughout a species and is unlearned
Drive Reduction Theory
· Physiological needs
· Drive
· Aroused, tense state
· Motivated to satisfy the drive
· Homeostasis
· External stimuli elicit drive states
· Incentives
Optimal Arousal
· Criticism of Drive Reduction Theory
· Only explains basic survival behaviours
· Not all behaviours decrease arousal
· Optimal arousal
· Need for stimulation
Hierarchy of Needs
· Abraham Maslow
· Hierarchy of needs
· Physiological needs
· Safety needs
· Belongingness and love needs
· Esteem needs
· Self-actualization needs
· Self-transcendence needs
· Criticisms
Hunger
· Causes
· Hunger pangs
· Hormones
· Hypothalamus
· Orexin
· Lateral hypothalamus
· Ventromedial hypothalamus
Hunger Hormones
· Ghrelin
· Obestatin
· PYY
· Leptin
· Set-point
· Basal Metabolic Rate
Factors Affecting Eating Behaviour
· Memory
· Study with amnesiacs
· Taste preferences
· Genetic influence
· Salt and sweet preferences genetic and universal
· How much is environmentally influenced
· Influence of learning
· Saltiness
· Mood
· Depression
· Carbohydrates
· Serotonin
· Aversions
Taste Preferences
· Cultural influence
· Adaptive taste preferences
· Adaptive trait to dislike unfamiliar things
· Spices
Eating disorders
· Anorexia Nervosa
· Weight loss of at least 15% of normal body weight
· Distorted self-image
· Typically female adolescents
· Intense dear of gaining weight
· Perfectionists
· Physical effects
· Cessation of menstruation, hair loss, heart problems, brittle bones, brain tissue loss
· High mortality rate
· 5-10% die
· About half will binge, followed by purging
· Bulimia Nervosa
· Nimge, depression/anxiety, purge cycle
· Binging
· High calorie food
· Loss of control
· Anxiety
· Purging
· Vomiting, laxatives, excessive exercise, fasting
· Typically female adolescents or early 20’s
· Perfectionists, idealize thinness, fear bring overweight
· Often normal or overweight
· Health problems
· Tooth decay/ gum disease, stomach ulcers
· Cultural Influences
· Higher incidences in western nations
· Value and promote thinness
· Focus on the self
· Value individual achievement
· Family influences
· Biological influences
· Genetic influence
Obesity
· Western cultures
· Body mass index (BMI)
· Standard for classifying weight category
· Ration of height to weight
· Significant increase in health problems at BMI over 30
Weight Discrimination
· Negative sterotype
· Research
· 1 widen face
· Bigger faces judged as less sincere, less friendly, meaner, and more obnoxious
· 2 Mock Job interview
· Heavier rated as less worthy of hiring
· Survey
Difficulties with weight loss
· 1 fat cells
· Divide after swelling
· Don’t disappear when lose weight
· Less leptin
· 2 metabolism
· Basal metabolic rate
· Amount of energy you burn just performing basic life functions
· Decreases when you decrease food intake
· Bray (1969) study
· Levine et al. (1999) study
· 3 genetic factors
· Children compared to parents 
· Identical vs. fraternal twins
· Adopted children
· Gene studies
Food and Activity Factors
· Other things that affect eating behaviours
· 1 sleep
· Sleep less produce less leptin, more ghrelin
· 2 friends
· 3 types of food
· High calorie food in western culture
· 4 activity levels
· Modernization
· TV, video games, internet
Losing weight
· Strategies
· 1 exercise
· Increase metabolism
· 2 only begin if motivated
· Gradually add exercise
· Avoid negative people
· 3 minimize exposure to tempting foods
· 4 eat healthy foods
· 5 don’t starve-binge
· 6 forgive yourself for slip-ups
Sexual Motivation
· Sexual motivation Influences
· Sex hormones
· Testosterone
· Estrogen
· Psychological stimuli
· External
· Internal
· Sexual orientation
Sex hormones
· Gonads
· Testes
· Ovaries
· Males and females both have testosterone and estrogen
· Males more testosterone, females more estrogen
· Adrenal glands
Testosterone
· Prenatal sexual development
· Xx and xy
· Undifferentiated gonads
· Y chromosome determines ovaries or testes
· Precursors to sex organs
· Mullerian system (female)
· Wolffian system (male)
· Testosterone determines which develops
· Testosterone affects brain development
· Male sexual Motivation
· Decreases in testosterone related to decreased sexual motivation
· Motivation returns with testosterone replacement
· Female sexual motivation
· Similar effects to males
· More variable results in research
· Minimal requirement
· Above certain amount, no effects
Estrogens
· Female sexual motivation`
· Peaks around ovulation
· Mixed evidence
· Research
· Increase in intercourse
· Increase in sexual fantasies
· More sexually attractive clothing
· Estrous versus menstrual cycles
Psychological influences
· External stimuli
· People
· See, hear, or read erotic material
· Internal stimuli
· Sexual fantasies
Sexual orientation
· Statistics
· 3-4% of men
· 1-2% of women
· Bisexual
· Asexual
· Similar rates across western countries
· Also seen in animals
· Psychological disorder
· Not since 1973
· Erotic plasticity
Nature versus Nurture
· Suggestion for environmental influences
· Parental relationships
· Childhood sexual experiences
· Dating experiences
· Birth order effect
Brain differences
· Hypothalamus
· Nucleus involved in male animal sexual behaviour
· Animal studies
· Human studies
· In animals, size of this area related to exposure to prenatal testosterone
· Another nucleus involved with sexual response
· Cerebral hemispheres
· In men, right hemisphere is slightly bigger than the left
· In women, hemispheres are the same
Genes and prenatal testosterone
· Twin studies
· Identical more likely to share sexual orientation than fraternal
· Fraternal more likely to share sexual orientation than regular brothers and sisters
· Prenatal Testosterone
· Manipulate sexual behaviour in animals
Emotion
·  A response to some stimulus that involves:
· 1 physiological arousal
· 2 expressive behaviours
· 3 conscious experience
· Examples
· A) losing a child
· Accelerated HR, running around searching, facial expression of fear, experience of fear
Classifications of, Emotions
· Conceptualizations differ in terms of:
· Which emotions are basic or primary
· How do they combine to create more sophisticated secondary emotions
· TEXT (carol Izard)
· 10 basic emotions
· Joy, interest–excitement, surprise, sadness, anger, disgust, fear, contempt, shame, guilt
· Love is a combination of joy and interest-excitement
Theories of Emotion
· A response to some stimulus that involves 3 components
· 1 physiological arousal
· 2 expressive behaviours
· 3 conscious experience
· Theories differ based on”
· A) components occur simultaneously or sequentially
· B) do experienced cognitive thoughts play a role
James-Lange theory
· Physiological response comes first
· Feedback causes the feeling
· A) if HR, BR, increase, sweating, muscles are trembling
· Fear
· B) If HR, BR increase, sweating, muscles are fighting
· Anger
· C) if HR, BR increase mildly, smiling muscles are activated
· Joy
· The first two components cause the third
Cannon-bard Theory
· Criticism
· 1)Mechanisms is to slow
· 2) Physiological responses not distinct enough
· The physiological response and the conscious experience occur at the same time
· The stimulus that causes the emotion goes simultaneously to the SNS (physiological arousal) and to the cortex (conscious experience)
· Stimulus causes all components of an emotion
Two- factor theory
· Physiological arousal comes first
· But physiological responses are not distinct enough
· Cognitive appraisal
· 1 physiological arousal
· Explain the source of the physiological arousal
· The two together cause the feeling
Physiological Arousal
· Autonomic Nervous System
· Sympathetic division responds to challenge
· Arousal also necessary for cognitive challenges
· Physiological Similarities and Differences Amongst specific Emotion
· Similarities
· Sympathetic nervous system responses
· Differences
· Hormone Secretions will be slightly difference for fear and rage
· Differences in brain circuits
· More amygdala activation with fear than anger
· Negative emotions more activation of right hemisphere, vice versa
· Differences in body and facial muscles
Cognition and Emotion
· Can cognitive appraisal influence tour consciously experienced emotion?
Criticism of Two-factor theory
· Two-factor theory
· Physiological arousal, then cognitive appraisal, then experience emotion
· Criticism: cognition should precede the physiological arousal
· Criticism 2: sometimes the feeling comes before cognition
Two Tracks for Emotion
· Some information goes straight to the amygdala, bypassing the cortex
· Fear and anger
· Some information goes to the cortex
Facial Expressions
· Characteristic patterns of facial muscle contraction
· Consistent across cultures
Detecting Emotion
· Easily recognized
· Women a little better than men with “thin-slicing”
· Easily deceived
· Only 54% accurate
· Introverts better than extroverts
· Women better than men?
Effects of Facial Expressions
· Facial feedback
· Contracting the muscles involved with particular emotions increases the feeling of those emotions
· Golf tees
· Pen in mouth
· Botox
· Behaviour feedback
· Walking
· Staring
Fear
· Adaptive
· Survival functions
· Learn fears
· Classical conditioning
· Operant conditioning
· Observational learning
Amygdala
· Damage interrupts fear learning
· Classical conditioning rabbits
· Classical conditioning humans
· Con artists and serial killers show poor fear learning
· Phobias- overactive amygdala
· Genetic and learned
· Twins
· Genes- Reuptake
Anger
· Adaptive function
· Catharsis
· Release of anger or aggressive energy through action or thought
· Catharsis theory
· Repressed negative emotions/energy builds up
· Must be released
· Psychological disorders
· Relive the pressure
· Screaming, hitting pillows, kicking garbage cans
· Cognitive Neoassociation theory
· Similar thoughts, memories associated in the brain
· Network of aggressive thoughts, memories, and emotional response
· Thus, acting aggressively (or ruminating) should activate these thoughts, and memories and increase anger
Catharsis Research
· Bushman et al. (1999)
· Make people angry by insulting their essay
· Some hit punching bag, others not
· If hit bad, show more aggression
· Bushman (2002)
· Rumination
· Story about student treated unfairly by professor
· Forgiveness
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