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Chapter 1 
What do you already know?
1. False. The research comes from psychology. Why would the punishment decrease the behaviour? Criminals will have a different thinking patterns, different cognitions.  
2. False. It’s all based on similarity. What we know from psychological research. 
3. False. They memorize less but do not make more mistakes. Children are equal. They can’t retain as much information. Early brain is not fully developed like adults. 
4. Rewards work. Reinforcement. 
5. Psychiatrists are medical doctors. Not many people use psychoanalysis (freud)
6. False. Because it’s a correlation. Causation = experiment. 
7. True to an extent. We can see change in intelligence. Measure in enface and also in children and adults. 
8. True. Treating mental illness we don’t know the cause and it gets complicated to treat. 

January 17th, 2018:

The development of Psychology history 
First lab physiology and philosophy scholars studying questions about the mind. Relationship between mind and body. The question of nature vs nurture. 
Wilhelm Wundt campaigned to make psychology an independent discipline. First lab for study in psychology in 1879. CONSCIOUS EXPERIENCE
Leipzig, graduate of Wundt’s program set up new labs across Europe and North America
Hall, established the first psych lab in the U.S in 1883
James Mark Baldwin and James Gibson Hume from the Toronto university help establish the American Psychological Association 

Early approaches 
Structuralism – Edward Titchener 
· Understand how do emotions work, how to sensation works. 
· Focused on analyzing consciousness into basic elements 
· Introspection – careful, systematic observations of one’s own conscious experience
· Understand how does it all work
Functionalism – William James
· Focused on investigating the function or purpose of consciousness
· Led to investigation of real world applied issues. For example, mental testing, developmental patterns and sex differences
· May have attracted the first women into the field of psychology 
· How does it all work, the purpose of how we can apply it.


Basic and Applied
Most historians give the edge to James and the functionalists (basic)
· Depending on introspection does not allow for any independent objective evaluation of a claim
· Today, psychologists are not really categorized as structuralists or functionalists

Applied psychology and Behaviourism - descendants of functionalism 
· Behaviourism  - early 1900’s
· The next major school of thought to influence the development of psychology

Behaviourism 
You are who you are because of your environment.
· Watson, founder of Behaviourism 
· Nurture, not nature
· “give me a dozen healthy infants, well-formed, and my own special world to bring them up in and I’ll guarantee to take any one at random and train him to become any type of specialist I might select – doctor, lawyer, artist, merchant-chief, and yes, even beggar-man and thief…”
· Behaviourist school of thought emphasized the environment (nurture)‏
· Focus on stimulus-response relationships
· S-R psychology
· Psychology, scientific study of behaviour
· Behaviour = overt or observable responses or activities 
· Radical reorientation of psychology as a science of observable behaviour
· Study of consciousness abandoned
· Stimulus = any detectable input from the environment

Freud
· He was an Austrian physician who founded psychoanalytic psychology school of thought. Bringing the unconscious to the awareness. To get the unconscious out. According to Freud, dream analysis, the content of your dreams are symbols. 
· Emphasis on unconscious processes influencing behaviour 
· Unconscious = thoughts, memories and desires that are below the surface of conscious awareness but exert great influence on behaviour
· Behaviour is influenced by the unconscious 
· Unconscious conflict related to sexuality plays a central role in behaviour
· Controversial notions caused debate and resistance 
· Significant influence on the field of psychology 

Skinner
· Environmental factors determine behaviour
· Responses that lead to positive outcomes are repeated 
· Beyond Freedom and Dignity, free will is an illusion, your slaves to your environment, you’re going to become what you are because of your environment.
· More controversy regarding free will and the debate between nature vs. nurture

Psychoanalytic theory and Behaviourism 
· Charges that both were de-humanizing 
· Diverse opposition groups got together to form a loose alliance
· A new school of thought emerged 
· Humanism
· Maslow and Rogers
· Emphasis on the unique qualities of humans: freedom and personal growth. Striving to grow. You have the power to help yourself. 

Psychology’s roots in Canada
· Baldwin, first experimental laboratory in the British empire at the university of Toronto. 
· He helped found the American Psychological Association
· Canadian Psychology Association founded in 1939
· Important contributions by Brenda Milner and Donald Hebb

Cognition
· Mental processes involved acquiring knowledge. The problem solving, the learning, memory. 
· Piaget, Chomsky and Simon 
· Application of scientific methods to studying internal mental events 
· Cognitive psychology: the new dominant perspective? 

The biological basis of behaviour
Biological perspective – behaviour explained in terms of physiological processes
· James Olds
· Electrical stimulation of the brain evokes emotional responses in animals
· Roger Sperry
· Left and right brain specialization. Left side of brain works the right side of body and vice versa.
· Donald Hebb
· Cell-assemblies describe neural networks. Your brain is wired to your experience. 

Evolutionary Significance (theories)
· Central premise: natural selection occurs for behavioural, as well as physical, characteristics
· Buss, Daly & Wilson, Cosmides & Tooby 
· Studied natural selection of mating preferences, jealousy, aggression, sexual behaviour, language, decision making, personality, and development
· Thought provoking perspective gaining in influence, but not without criticism
 Diversity 
· Ethnocentrism – viewing one’s own group as superior and as the standard for judging
· Historically: middle and upper class white males studying middle and upper class white males. 
· 1980’s – increased interest in how cultural factors influence behaviour
· Growing global interdependence 
· Increased cultural diversity 

Thriving science and profession 
· Psychology is the science that studies behaviour and the physiological and cognitive processes that underlie it, and it is the profession that applies the accumulated knowledge of this science to practical problems.
· Research: Seven major areas
·  Personality, Psychometrics, Social, Cognitive, Physiological, Developmental, and Experimental
· Applied Psychology: Four major areas
·  Clinical, Counselling, Educational and School, and Industrial Organization

Seven Organizing Themes
· Themes related to psychology as a field of study:
· Psychology is empirical (Theme 1)‏
· Psychology is theoretically diverse (Theme 2)‏
· Psychology evolves in a sociohistorical context (Theme 3).
· Themes related to psychology’s subject matter:
· Behaviour is determined by multiple causes (Theme 4)‏
· Behaviour is shaped by cultural heritage (Theme 5)‏
· Behaviour is influenced jointly by heredity and environment (Theme 6). 
· Finally, people’s experience of the world is highly subjective (Theme 7).

Different applied areas of psychology
1. Clinical psychology: concerned with the evaluation, diagnosis, and treatment of individuals with psychological disorders. Ex: interviewing clients, psychological testing, and providing group or individual psychotherapy.
2.  Counselling psychology: providing assistance to people struggling with everyday problems of moderate severity. Ex: interviewing, testing, and providing therapy. Thus, they often specialize in family, marital, or career counselling.
3. Educational and school psychology: improve curriculum design, achievement testing, teacher training. School psychologists work in schools, test and counsel children having difficulties in school and aid parents and teachers in solving school-related problems.
4.  Industrial and organizational psychology: running human resources departments, working to improve staff morale and attitudes, striving to increase job satisfaction and productivity, examining organizational structures and procedures, and making recommendations for improvements.

Research areas in modern psychology
1. Developmental psychology: Looks at human development across the life span. Throughout all years growing up. 
2. Social psychology: Focuses on interpersonal behaviour and the role of social forces in governing behaviour. Like, attitude formation, attitude change, prejudice, attraction, aggression, and more. 
3. Educational psychology: Studies how people learn and the best ways to teach them. examines curriculum design, teacher training, student motivation, classroom diversity… 
4. Health psychology: Focuses on how psychological factors relate to the promotion and maintenance of physical health and the causation, prevention, and treatment of illness.
5. Physiological psychology: examines the influence of genetic factors on behaviour and the role of the brain, nervous system and more. 
6. Experimental psychology: focused on heavily in its half-century as a science: sensation, perception, learning, conditioning, motivation, and emotion. Psychologists working in all the areas listed here conduct experiments.
7. Cognitive psychology: Focuses on “higher” mental processes, such as memory, reasoning, information processing, language, problem solving, decision making, and creativity.
8. 8. Psychometrics: Is contcerned with he measurement of behaviour and capacities, usually through the development of psychological tests to assess personality, intelligence, and a wide range of abilities. Rhe development of statistical analysis.
9. Personality: Is interested in describing and understanding individuals’ consistency in behaviour, which represents their personality. this area of interest is also concerned with the factors that shape personality and with person- ality assessment.

Chapter 2
The research Enterprise in Psychology
· Basic assumption of science: events are governed by some lawful order
· Goals of psychology: 
1. Measurement and description
2. Understanding and prediction
3. Application and control 



Terminology
· Operational definitions are used to clarify precisely what is meant by each variable
· Participants or subjects are the organisms whose behaviour is systematically observed a study
· Data collection techniques allow for empirical observation and measurement
· Statistics are used to analyze data and decide whether hypotheses were supported
· Findings are shared through reports at scientific meetings and in scientific journals – periodicals that publish technical and scholarly material 
· Advantages of the scientific method: clarity of communication and relative intolerance of error
· Research methods: general strategies for conducting scientific studies


Steps in a scientific investigation
1. Formulate a testable hypothesis3
2. Select the research method and design
3. Collect the data
4. Analyze the data and draw conclusions
5. Report the findings

Experimental Research: looking for Causes
· Experiment = manipulation of one variable under controlled conditions so that resulting changes in another variable can be observed
· Detection of cause-and-effect relationships
· Independent variable (IV) = variable manipulated. The one you’re changing, the treatment. The IV CAUSES THE DV.
· Dependent variable (DV) = variable affected by manipulation. The one you’re measuring.
· How does X affect Y? 
· X = independent variable, and Y = dependent variable

Experimental and Control groups:
· Experimental group – subjects who receive some special treatment in regard to the independent variable
· Control group – similar subjects who do not receive the special treatment
· Logic:
· Two groups alike in all respects (random assignment)
· Manipulate independent variable for one group only 
· Resulting differences in the two groups must be due to the independent variable
· Extraneous and confounding variables
· Extraneous, variable you don’t intend to experiment
· Confounding, can be controlled, independent and dependent variable
Experimental Designs: Variations
· Expose a single group to two different conditions
·  Reduces extraneous variables
· Manipulate more than one independent variable
· Allows for study of interactions between variables
· Use more than one dependent variable
· Obtains a more complete picture of effect of the independent variable	


Advantages and Disadvantages of Experimental Research
· Advantages: 
· Conclusions about cause-and-effect can be drawn
· Disadvantages: 
· Artificial nature of experiments
· Ethical and practical issues
· Field experiments
· Research studies that use settings that are very much like real life
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Descriptive/Correlational methods: Looking for Links
· Methods used when a researcher cannot manipulate the variables under study
· Naturalistic observation. BUT If you know you’re being observed, you’ll change your behaviour.
· Case studies. Detailed examination of rare occurring cases. Not many participants or not many cases. Very valuable. 
· Surveys. Get many people to do it. Can be online so easier. But it can be bias so people can easily lie.

· Allow researchers to describe patterns of behaviour and discover links or associations between variables but cannot imply causation

Statistics and Research: Looking for Conclusions 
· Statistics – using mathematics to organize, summarize, and interpret numerical data
· Descriptive statistics: organizing and summarizing data. Numbers are just describing the data with numbers.
· Inferential statistics: interpreting data and drawing conclusions. From our sample to our population. 

Descriptive Statistics: Measures of Central Tendency
· Measures of central tendency = typical or average score in a distribution. Best describes what the numbers are.
· Mean: arithmetic average of scores
· Median: score falling in the exact centre
· Mode: most frequently occurring score
· Which most accurately depicts the typical?

Descriptive Statistics: Variability 
· Variability = how much scores vary from each other and from the mean
· Standard deviation = numerical depiction of variability
-High variability in data set = high standard deviation
-Low variability in data set = low standard deviation


Descriptive Statistics: Correlation 
· When two variables are related to each other, they are correlated.
· Correlation = numerical index of degree of relationship. Are two variables related to each other, collect the data on both and put them on an analysis and see the correlation.
· Correlation expressed as a number between 0 and 1. 
· Can be positive or negative
· Numbers closer to 1 (+ or –) indicate stronger relationship

Correlation: Prediction, Not Causation 
· Higher correlation coefficients = increased ability to predict one variable based on the other. Correlation is the best to predict. Correlation does not mean Causation. 
· SAT/ACT scores moderately correlated with first year college GPA 
· Two variables may be highly correlated, but not causally related
· Foot size and vocabulary positively correlated
· Do larger feet cause larger vocabularies?
· The third variable problem

Inferential Statistics: Interpreting Data and Drawing Conclusions
· Hypothesis testing: Do observed findings support the hypotheses? 
· Are findings real or due to chance?
· Statistical significance = when the probability that the observed findings are due to chance is very low
· Very low = less than 5 chances in 100/.05 level

Evaluating Research: Meta-Analysis 
· A study of many other studies
· Combines the statistical results of many studies asking the same questions
· Offers an estimate of the size and consistency of a variable’s effects

Evaluating Research: Looking for Flaws
· Sampling bias (WEIRD) bad sample, isn’t good. 
· Placebo effects, when you report to feeling different cause u got something like a treatment. It’s not the fact that you got treatment, it’s because they’re “taking it”. Like fake feelings. For example, taking a sugar pill.
· Distortions in self-reported data:
· Social desirability bias 
· Response set 
· Halo effect
· Experimenter bias 
· The double-blind solution

Ethics in Psychological Research: Do the Ends Justify the Means?
· The question of deception
· The question of animal research
· Controversy among psychologists and the public
· Ethical standards for research: the American Psychological Association and CPA
· Ensures both human and animal subjects are treated with dignity

Chapter 3
Communication in the Nervous System Nervous Tissue: The Basic Hardware
· Glia – structural support, insulation, and communication (busy ants, support system, they run around and do all the work, feed the neurons, deal with waste product in the brain, essential for the communication among the neurons, contributing to the insulation to the axon) 
· Neurons – communication, electrical signal travelling down to the axon
· Soma – cell body
· Dendrites – receive information/messages from other cells
· Axon – transmit away, passes messages away from the cell body to other neurons, muscles or glands.

Neural Communication: Insulation and Information Transfer
· Myelin sheath – speeds up transmission, covers the axon of some neurons and helps speed neural impulses. INSOLATES, SPEEDS.
· Terminal button – end of axon; secretes neurotransmitters, form junctions with other cells
· Neurotransmitters – chemical messengers
· Synapse – point at which neurons interconnect

The Neural Impulse: Using Energy to Send Information
· Hodgkin & Huxley (1952)
· Fluids inside and outside neuron 
· Electrically charged particles (ions)
· Neuron at rest – negative charge on inside compared to outside
· 270 millivolts – resting potential

The Neural Impulse: The Action Potential 
· Stimulation causes cell membrane to open briefly
· Positively charged sodium ions flow in
· Shift in electrical charge travels along neuron
· Action Potential 
· All-or-None Law

The Synapse: Where Neurons Meet
· Synaptic cleft
· Presynaptic neuron
· Synaptic vesicles
· Neurotransmitters
· Postsynaptic neuron
· Receptor sites

Receiving Signals:  The Postsynaptic Potential
· Voltage change at receptor site – postsynaptic potential (PSP)
· Not all-or-none
· Changes the probability of the postsynaptic neuron firing
· Positive voltage shift – excitatory PSP
· Negative voltage shift – inhibitory PSP

Integrating Signals: Neural Networks
· One neuron, signals from thousands of other neurons
· Requires integration of signals
· PSPs add up, balance out
· Balance between IPSPs and EPSPs 
· Neural networks
· Patterns of neural activity
·  Interconnected neurons that fire together or sequentially
· Synaptic connections
· Elimination and creation
· Synaptic pruning

Neurotransmitters and Behaviour
· Specific neurotransmitters work at specific synapses
· Lock-and-key mechanism
· Agonist – mimics neurotransmitter action
· Antagonist – opposes action of neurotransmitter
· 15–20 neurotransmitters known at present
· Interactions between neurotransmitter circuits

Neurotransmitters and their functions 
1. Acetylcholine (aCh): activates motor neurons controlling skeletal muscles. Contributes to the regulation of attention, arousal, and memory. stimulated by nicotine
2. Dopamine (Da): Contributes to control of voluntary movement, pleasurable emotions Decreased levels associated with parkinson’s disease. 
3. Norepinephrine (Ne): Contributes to modulation of mood and arousal. Cocaine and amphetamines elevate activity at Ne synapses
4. Serotonin: Involved in regulation of sleep and wakefulness, eating, aggression abnormal levels may contribute to depression and obsessive-compulsive disorder.
5. GABA: Serves as widely distributed inhibitory transmitter. Valium and similar antianxiety drugs work at GABA synapses 
6. Endorphins: resemble opiate drugs in structure and effects. Contribute to pain relief and perhaps to some pleasurable emotions
7. Glutamate: Glutamate is an amino acid that has both excitatory and inhibitory effects. It has been implicated in learning and memory
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Organization of the Nervous System
· Peripheral nervous system – nerves that lie outside the central nervous system PNS IS SNS AND ANS
· Somatic nervous system – voluntary muscles and sensory receptors
· Autonomic nervous system (ANS) – controls automatic, involuntary functions
· Sympathetic – Go (fight-or-flight)
· Parasympathetic – Stop
· Central nervous system (CNS) – brain and spinal cord = CNS IS BS
· Afferent = toward the CNS
· Efferent = away from the CNS

Looking Inside the Brain: Research Methods
· Electroencephalography (EEG) 
· Damage studies/lesioning 
· Transcranial Magnetic Stimulation
· Electrical Stimulation (ESB)
· Brain imaging:  
· Computerized Tomography (CAT)  
· Positron Emission Tomography (PET)
· Magnetic Resonance Imaging (MRI)

Brain and Behaviour
· Hindbrain – vital functions – medulla, pons, and cerebellum
· Midbrain – sensory functions – dopaminergic projections, reticular activating system
· Forebrain – emotion, complex thought – thalamus, hypothalamus, limbic system, cerebrum, cerebral cortex
· The Limbic System
· Plasticity of the brain

The Cerebrum: The Centre of Complex Thought
· Cerebral hemispheres – two specialized halves connected by the corpus collosum
· Left hemisphere – verbal processing: language, speech, reading, writing
· Right hemisphere – nonverbal processing: spatial, musical, visual recognition 
· Four lobes:
· Occipital – vision 
· Parietal – somatosensory
· Temporal – auditory 
· Frontal – movement, executive control systems 

Right Brain/Left Brain: Cerebral Laterality
· Bisecting the brain:
· Split brain research
· Hemispheric specialization
· Perceptual asymmetries 

The Endocrine System: Glands and Hormones
· Hormones – chemical messengers in the bloodstream
· Pulsatile release by endocrine glands
· Negative feedback system
· Endocrine glands
· Pituitary – “master gland,” growth hormone
· Thyroid –  metabolic rate
· Adrenal –  salt and carbohydrate metabolism
· Pancreas –  sugar metabolism
· Gonads –  sex hormones 

Heredity and Behaviour: Behavioural Genetics
· Behavioural genetics = the study of the influence of genetic factors on behavioural traits
· Chromosomes – strands of DNA carrying genetic information
· Human cells contain 46 chromosomes in pairs (sex-cells – 23 single)
· Each chromosome – thousands of genes, also in pairs
· Dominant, recessive
· Homozygous, heterozygous
· Genotype/phenotype and polygenic inheritance

Investigating Hereditary Influence: Research Methods
· Family studies – Does it run in the family?
· Twin studies – compare resemblance of identical (monozygotic) and fraternal (dizygotic) twins on a trait
· Adoption studies – examine resemblance between adopted children and their biological and adoptive parents
· Genetic mapping

The Interplay of Heredity and Environment
· Molecular Genetics: the study of the biochemical bases of genetic inheritance
· Genetic mapping: locating specific genes
· The Human Genome Project
· Behavioural Genetics
· The interactionist model
· Richard Rose (1995): “We inherit dispositions, not destinies.”
· Epigenetics

The Evolutionary Basis of Behaviour
· Based on Darwin’s ideas of natural selection
· Reproductive success key
· Adaptations – behavioural as well as physical
· Fight-or-flight response
· Taste preferences
· Parental investment and mating
· Genetic drift and mutations

Chapter 4
Sensation and Perception: The Distinction
· Sensation : stimulation of sense organs
· Perception: selection, organization, and interpretation of sensory input
· Psychophysics = the study of how physical stimuli are translated into psychological experience

Psychophysics: Basic Concepts
· Sensation begins with a detectable stimulus
· Fechner: the concept of the threshold
· Absolute threshold: detected 50% of the time.
· Just noticeable difference (JND): smallest difference detectable
· Weber’s law: size of JND proportional to size of initial stimulus
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Psychophysics: Concepts and Issues
· Psychophysical Scaling: Fechner’s Law
· Signal-Detection Theory: Sensory processes + decision processes
· Subliminal Perception: Existence vs. practical effects
· Sensory Adaptation: Decline in sensitivity

Vision: The Stimulus
· Light = electromagnetic radiation 
· Amplitude: perception of brightness
· Wavelength: perception of colour
· purity: mix of wavelengths
· perception of saturation, or richness of colours.

The Eye: Converting Light into Neural Impulses
· The eye: housing and channelling
· Components: 
· Cornea: where light enters the eye 
· Lens: focuses the light rays on the retina (back of the eye)
· Iris: coloured ring of muscle, constricts or dilates via amount of light
· Pupil: regulates amount of light
· Saccades

The Retina: An Extension of the CNS
· Retina: absorbs light, processes images, and sends information to the brain
· Optic disk: where the optic nerve leaves the eye/ blind spot
· Receptor cells:
· Rods: black and white/ low light vision
· Cones: colour and daylight vision
· Adaptation: becoming more or less sensitive to light as needed
· Information processing:
· Receptive fields
· Lateral antagonism

The Retina and Brain: Visual Information Processing
· Light > rods and cones > neural signals > bipolar cells > ganglion cells > optic nerve > optic chiasm > opposite half brain > 
· Main pathway:  lateral geniculate nucleus (thalamus) > primary visual cortex (occipital lobe)
· magnocellular: where (parietal lobe)
· parvocellular:  what (temporal lobe)
· Second pathway: superior colliculus > thalamus > primary visual cortex 

Hubel and Wiesel: Feature Detectors and the Nobel Prize
· Early 1960s: Hubel and Wiesel
· Microelectrode recording of axons in  primary visual cortex of animals
· Discovered feature detectors: neurons that respond selectively to lines, edges, etc.
· Groundbreaking research: Nobel Prize in 1981
· Later research: cells specific to faces in the temporal lobes of monkeys and humans

Basics of Colour Vision
· Wavelength determines colour 
· Longer = red / shorter = violet
· Amplitude determines brightness
· Purity determines saturation

Theories of Colour Vision: (how do we perceive colour)
· Trichromatic theory - Young and Helmholtz (3 different type of receptor sells, receiving 3 colours)
· Receptors for red, green, blue – colour mixing
· Opponent Process theory – Hering (different colours but coming in opposing/antagonist pairs)
· 3 pairs of antagonistic colours
· red/green, blue/yellow, black/white
· Current perspective: both theories necessary

Perceiving Forms, Patterns, and Objects
· Reversible figures 
· Perceptual sets 
· Inattentional blindness
· Feature detection theory—bottom-up processing.
· Form perception—top-down processing
· Subjective contours
· Gestalt psychologists:  the whole is more than the sum of its parts
· Reversible figures and perceptual sets demonstrate that the same visual stimulus 
can result in very different perceptions

Principles of Perception
· Gestalt principles of form perception:
· figure-ground, proximity, similarity, continuity, closure, and simplicity
· Recent research:
· Distal (stimuli outside the body) vs. proximal (stimulus energies impinging on sensory receptors) stimuli. 
· Perceptual hypotheses
· Context

Depth and Distance Perception
· Binocular cues – clues from both eyes together 
· retinal disparity 
· convergence
· Monocular cues – clues from a single eye 
· motion parallax 
· accommodation 
· pictorial depth cues

Stability in the Perceptual World: Perceptual Constancies
· Perceptual constancies – stable perceptions amid changing stimuli 
· –Size
· –Shape
· –Brightness
· –Hue
· –Location in space 

Optical Illusions: The Power of Misleading Cues
· Optical Illusions – discrepancy between visual appearance and physical reality
· Famous optical illusions:  Muller-Lyer Illusion, Ponzo Illusion, Poggendorf Illusion, Upside-Down T Illusion, Zollner Illusion, the Ames Room, and Impossible Figures
· Cultural differences: Perceptual hypotheses at work

Hearing: The Auditory System
· Stimulus = sound waves (vibrations of molecules travelling in air)
· Amplitude (loudness) balancing the control loudness of sounds
· Wavelength (pitch)
· Purity (timbre) 
· Wavelength described in terms of frequency: measured in cycles per second (Hz)
· Frequency increase = pitch increase. Speed of the sound/pitch

The Ear: Three Divisions
· External ear (pinna): collects sound.
· Middle ear: the ossicles: hammer, anvil, stirrup)
· Inner ear: the cochlea
· a fluid-filled, coiled tunnel 
· contains the hair cells, the auditory receptors
· lined up on the basilar membrane

The Auditory Pathway
· Sound waves vibrate bones of the middle ear 
· Stirrup hits against the oval window of cochlea
· Sets the fluid inside in motion
· Hair cells are stimulated with the movement of the basilar membrane
· Physical stimulation converted into neural impulses 
· Sent through the thalamus to the auditory cortex (temporal lobes)

Theories of Hearing: Place or Frequency?
· Hermann von Helmholtz (1863) 
· Place theory 
· Other researchers (Rutherford, 1886)
· Frequency theory
· Georg von Bekesy (1947) 
· Travelling wave theory

The Chemical Senses: Taste
· Taste (gustation)
· Physical stimulus: soluble chemical substances   
· Receptor cells found in taste buds 
· Pathway: taste buds > neural impulse > thalamus > cortex 
· Four primary tastes: sweet, sour, bitter, and salty
· Taste: learned and social processes

The Chemical Senses: Smell 
· Smell (Olfaction) 
· Physical stimuli: substances carried in the air 
· dissolved in fluid, the mucus in the nose
· Olfactory receptors = olfactory cilia  
· Pathway: Olfactory cilia > neural impulse > olfactory nerve > olfactory bulb (brain)
· Does not go through thalamus

Skin Senses: Touch
· Physical stimuli = mechanical, thermal, and chemical energy impinging on the skin.  
· Pathway: Sensory receptors > the spinal column > brainstem > cross to opposite side of brain > thalamus > somatosensory (parietal lobe)
· Temperature: free nerve endings in the skin 
· Pain receptors: also free nerve endings 
· Two pain pathways: fast vs. slow

Other Senses: Kinesthetic and Vestibular
· Kinesthesis – knowing the position of the various parts of the body
· Receptors in joints/muscles
· Vestibular – equilibrium/balance
· Semicircular canals 

Midterm One (90 questions)
Chapter 1
· Question: functionalism and structuralism name with what it does
· What is Positive psychology, humanism 
· Themes 
Chapter 2
· Independent and dependent variable
· Placebo, control group is
· Experimenter bias
· Standard deviation
· Correlation, definition and what does it do 
· Difference between negative, and positive correlation  
Chapter 3
· Pre and post synaptic neurons, shift in electrical charge, impulse 
· Communication between neurons
· Two hetmspheres
· Glands
· Definition Behavior genetics 
Chapter 4
· Sensory adaptation, 
· Three components to vision 
· Three colors of vision and which antagonist pairs
· Top-up, bottom-down (scenario question)
· Depth cues 
· Are their 2 groups with touch? 
· What is gate control theory 
· Kinesthetic and Vestibular (textbook) definition

Depth cues:
· Linear perspective (parallel lines, run away from the viewer, clues about depth) 
· Texture gradient (distance increases, texture gradually becomes less distinct, fuzzier, less clear) 
· Interposition (objects, and how they overlap to make a decision on distance, shapes of nearby objects, are overlapping the further objects) 
· Relative size. (eggs more and less the same size, make a judgment on the distance, if they look larger in appearance, 
· Height in flame, (lower in our visual, nearby ones are lower, the ones that are further are higher
· Light and shadow (darker means depth, lighter means the closer to the surface

Empiricism: position on how information should be acquired. Knowledge comes from sensory experienced 












Chapter 5 
States of Consciousness
Consciousness
· The continuous stream of perceptions, thoughts, feelings or sensations of which we are aware from moment to moment. Mental processes that we are aware of. 

Altered states of Consciousness
· A mental state other than ordinary waking consciousness, such as sleep, meditation, hypnosis, or a drug-induced state. You are awake but in an altered state of consciousness. 

Circadian Rhythms
· Daily fluctuations in more than 100 bodily functions and behaviours over 24-hour period
· Energy levels, moods, efficiency all fluctuate
· These rhythms controlled largely by the brain
· Blood pressure, appetite, heart rate follows Circadian rhythms
· Getting tired around the same time every day, our body drops around that time
· Biological Rhythms: any cyclic change in the level of a bodily chemical or function. Internal: controlled by internal biological clock. Ex. Body temperature cycle. External: controlled by synchronizing internal cycles with external stimuli. Ex. Sleep/wakefulness and day/night.

Body Temperature
· Learning efficiency ebbs and flows by daily rhythms
· 2 important cycles related to sleep are alertness and body temperature

Body Temperature & Alertness
· Temperature is lowest from 4:00-5:00 a.m.
· Highest between 5:00 and 8:00 p.m.
· Alertness decreases between 2:00 and 5:00 p.m. and 2:00 and 7:00 a.m.

Disrupting the Circadian Rhythm
· Daylight savings, time zones and shift work disrupt the rhythms of body functions
· Can cause physiological and psychological problems

EMG
· Electromyopgraphy EMG is a diagnostic technique (machine: electromyograph) to measure the electrical activity of skeletal muscles. The electrical measurements of muscles are used to detect muscular abnormalities and neuromuscular diseases.




The Ascending Reticular Activating System (ARAS)
· Known as (ARAS), also known as the extrathalamic control modulatory system or simply the reticular activating system (RAS), is a set of connected nuclei in the brains of vertebrates that is responsible for regulating wakefulness and sleep-wake transitions.

Shift Workers
· Increased use of caffeine, alcohol, sleeping problems
· Increased digestive problems
· Subjective night: deterioration of alertness and performance

Sleep
· 
· NREM (non-rem)‏ 
· Quiet sleep
· 4 sleep stages (1-4)‏
· Slow regular breathing and heart rate
· No rapid eye movements
· Blood pressure and brain activity at 24 hr low 

· REM
· Active sleep
· Adrenalin shoots into system
· Blood pressure rises
· Large muscle paralysis
· Fast & irregular heart &respiration rates
· Increased brain wave activity & vivid dream
Sleep Cycles 
· Sleep follows a predictable pattern
· Cycles about 90 minutes each
· Each cycle includes 1 or more stages of NREM sleep followed by REM
· Stage 1-between waking and sleeping
· Stage 2-somewhat deeper-50% 0f night
· Stage 3-slow wave (delta) deep sleep
· Stage 4- more than 50 % delta
· Young adults: about 5 cycles of 90 minutes each (stage 4 limited to first 2 cycles) ‏

Sleep Patterns: Are you a Morning or Night person?
· The older we get the less we sleep
· Morning and night people: related to body temperature
· 25% are morning; 25% night; 50% in between
· Amount of sleep varies (6.5 hr. min. for most) ‏
· No one less than 4.5 hr.: Complete & Partial sleep deprivation (discussed later)
· REM sleep needed to consolidate memories after learning

Why do we sleep?
· Hypothesis 1:
· Sleep evolved to conserve organisms’ energy
· Hypothesis 2: 
· Immobilization during sleep is adaptive because it reduces danger
· Hypothesis 3:
· Sleep helps animals to restore energy and other bodily resources

Sleep Deprivation
· Complete deprivation
· 3 or 4 days max
· Partial deprivation or sleep restriction
· Impaired attention, reaction time, coordination, and decision making 
· Accidents: Chernobyl, Exxon Valdez
· Selective deprivation
· REM and slow-wave sleep: rebound effect
· Sleep loss and health

Sleep Disorders
· Insomnia: Chronic problems in getting adequate sleep. Also waking up earlier than you should and can’t go back to sleep after
· Can take on the form of waking early, problems staying asleep or falling asleep
· Prevalence: 35% have experienced it
· Causes: Emotional
· Treatment: Drug and behavioral
· Physiological arousal
· Drugs induce sleep but does not treat the root cause.

Major Sleep Disorders
· Narcolepsy: an incurable disorder
· Sudden attacks of REM sleep lasting 10-15 minutes
· Physiological disorder caused by abnormality in brain
· Genetic link
· Sleep Apnea: 
· can’t sleep and breathe at same time
· Person awakens to breathe
· can lead to high blood pressure and heart problems

Sleep Disorders
· Parasomnias (unusual behaviours during sleep) ‏
· Somnambulism: sleepwalking (partial arousal from stage 4) ‏
· Night terror: awake from stage 4 with a scream, in a dazed, groggy panicky state with a racing heart
· Nightmare: a very frightening dream that occurs during REM sleep and likely to be remembered in vivid detail
· Somniloquy: sleeptalking
Dreaming
· REM dreams story-like, more visual, vivid emotional and bizarre
· As night progresses, REM dreams longer and more complex

Dream Memories
· We all dream
· Remember if awakened during or shortly after dream
· After 10 minutes won’t remember

Dream Contents
· The bizarre stands out more
· Dreams reflect our preoccupations with waking life (fears, hopes, plans, worries)‏
· There are common dreams
· Unpleasant recurring dreams may indicate greater stress, anxiety or physical problems
· Lucid dreams: ability to influence outcomes. Dreamer is aware of dreaming. The dreamer can usually control the dream characters, narrative and environment. 

Content of Dreams
· Age and gender differences in research
· Culture and Dreams

Dream Theories
· Wish Fulfillment: Freud
· Cognitive Problem-Solving Theory
· Activation Synthesis:  Dreams are a response to neural activity

Hypnosis
· A state that produces a heightened state of suggestibility
· Effects include:
· Anesthesia
· Distortions/Hallucinations
· Disinhibition
· Posthypnotic suggestions and amnesia

Theories
· Sociocognitive approach
· hypnotic behaviours are social actions that reflect what the hypnotized individual believes to be characteristic of a hypnotized trance
· Dissociation approach
· hypnosis is a particularly extreme example of conscious awareness of ongoing stimulation being suppressed by suggestions of the hypnotist

Meditation 
· Meditation = practices that train attention to heighten awareness and bring mental processes under greater voluntary control
· Yoga, zen, transcendental meditation (TM)
· Potential physiological benefits
· Similar to effective relaxation procedures
· Focused attention vs. open monitoring
· Mindfulness meditation and CBT

Other States of Altered Consciousness 

[image: ]6 categories of psychoactive drugs
1) Narcotics (opiates): Morphine, Heroin – pain relieving
2) Sedatives – sleep inducing
3) Stimulants – increase CNS activity
4) Hallucinogens – distort sensory and perceptual experience
5) Cannabis – produce mild, relaxed euphoria
6) Alcohol – produces relaxed euphoria, decreases in inhibitions
- MDMA – produces a warm, friendly euphoria
- Oxycodone – narcotic
Drug Effects
· Depend on many variables: age, psychological makeup, gender, body weight, motivation
· Tolerance: decrease in a person's responsiveness to a drug
· Mechanisms include altering neurotransmitter activity – increasing or decreasing

Dependence
· Physical: When your body’s cells can’t function without a substance or drug, you have become physically dependent. Once the body starts to become depleted of the substance, painful withdrawal symptoms kick in. And since the quickest way to ease the pain is to take more drugs, most of those who try to quit “cold turkey” are unable to do so. Side Effects: tremor, shakes, nausea, diarrhea, chills and body aches.
· Psychological: compulsion or perceived need to use. For example, someone addicted to marijuana might think they have to have the drug in order to fall asleep quickly and peacefully. However, they will eventually fall asleep without the drug…and they’ll do so without ever experiencing the physical effects of withdrawal (besides possibly being cranky after a restless night). Transforms a drug of choice into your central focus of life.
· The Marijuana controversy
· MDMA: drug Ecstasy. Acts as a stimulant & Hallucinogen. Produces & energizing effect, distortions in time and perception and enhanced enjoyment from sensory experiences.

Chapter 6 
Learning
· Learning: any relatively durable change in behaviour or knowledge due to experience
· Phobias are irrational fears of any specific object or situation
· Agoraphobia is an intense fear of being in public places where it might be difficult to escape from or where it might be difficult to obtain help if needed.
· Conditioning involves learning connections between events that occur in an organism’s environment.

Classical Conditioning 
· Classical conditioning explains how a neutral stimulus can acquire the capacity to elicit (or draw forth) a response originally elicited by another stimulus.
· Ivan Pavlov: a prominent Russian physiologist in the early 1900s who did Nobel Prize–winning research on digestion, discovered (partly by accident) that dogs will salivate in response to the sound of a tone. In doing so, he discovered classical conditioning (sometimes called Pavlovian).
· Psychic reflexes
· Terminology 
· Unconditioned stimulus (UCS): the UCS is a stimulus that elicits an unconditioned response without previous conditioning―Pavlov’s meat powder.
· Conditioned stimulus (CS): The CS is a previously neutral stimulus that has acquired the capacity to elicit a conditioned response; for example, the sound of a tone.
· Unconditioned response (UCR): the UCR is an unlearned reaction to a UCS that occurs without previous conditioning; for example, salivating
· Conditioned response (CR): the CR is a learned reaction to a conditioned stimulus; for example, salivating to the tone.
· Classical Conditioning:
· Pavlov paired UCS (food) with CS (tone/sound)
· UCS: unconditioned meaning happens automatically, can’t be controlled

Classical Conditioning: Terminology and Procedures
· Trial = pairing of UCS and CS. (How many times have the tone and the meat powder been paired?) Some behaviours are learned after only one trial or pairing, while others take many trials.
· Elicited – reflexes are relatively automatic
· Acquisition = initial stage in learning 
· Stimulus contiguity = occurring together in time and space
· 3 types of classical conditioning
· Simultaneous conditioning: CS and UCS begin and end together
· Short-delayed conditioning: CS begins just before the UCS, end together
· Trace conditioning: CS begins and ends before UCS is presented


Processes in Classical Conditioning
· Acquisition: initial stage in learning 
· Extinction occurs when the CS and UCS are no longer paired and the response to the CS is weakened. We know that the response is still there, just not active, because of spontaneous recovery.
· Spontaneous recovery when an extinguished response reappears after a period of non-pairing.
· Stimulus generalization occurs when conditioning generalizes to additional stimuli that are similar to the CS; for example, Watson and Rayner’s study with Little Albert, who was conditioned to fear a white rat but later came to be afraid of many white, furry objects.
· Stimulus discrimination is the opposite of generalization; that is, the response is to a specific stimulus; similar stimuli don’t work.
· Higher-order conditioning occurs when a CS functions as if it were a UCS to establish new conditioning; for example, condition to respond to a tone with saliva, pair the tone with a light.
· Evaluative conditioning refers to changes in the liking of a stimulus that results from pairing a stimulus with other positive or negative stimuli.
· The renewal effect can occur when an organism has a classically conditioned association extinguished in an environment that differs from where the association was originally conditioned; the conditioned response can return when the organism returns to the original environment.

Evolutionary and Biological effects on Conditioning
· Conditioned taste aversion: The Sauce Bearnaise syndrome. - Taste aversions violate the general laws of conditioning in several ways. First, the lengthy delay between CS and UCS should prevent an association as it does in most other associations. Second, the Bearnaise sauce became the CS and not any of the other stimuli present or paired with the UCS of illness. Third, taste aversions will only develop with taste as the neutral stimulus and no other types of neutral stimuli. This is a by-product of the evolutionary history of mammals as an adaptive mechanism to ensure we do not take chances eating things that might make us sick and kill us.
· Phobias and preparedness. - Preparedness involves a species-specific predisposition to be conditioned in certain ways but not others. It explains why phobias to snakes and spiders are so much more prevalent than other animals or stimuli that are dangerous, as genuine threats to our ancestors evolved as adaptive mechanisms to minimize death in the course of our evolutionary history.
· Recent directions in Pavlovian conditioning. Neuroscience has shed light on the role of the amygdala and cerebellum in classic conditioned associations. As well, subliminal cues have been used to raise self-esteem and subliminal conditioning may have applications for the treatment of psychological disorders.


Operant Conditioning
· Edward L. Thorndike (1913) – the law of effects: a response in the presence of a stimulus leads to satisfying effects, the association between the stimulus and the response is strengthened.
· B.F. Skinner (1953) – principle of reinforcement holds that organisms tend to repeat those responses that are followed by favorable consequences, or reinforcement. Skinner defined reinforcement as when an event following a response increases an organism’s tendency to make that response.
· Operant chamber or Skinner box. Skinner created a prototype experimental procedure using animals and an operant chamber or “Skinner box.”  This is a small enclosure in which an animal can make a specific response that is recorded, while the consequences of the response are systematically controlled. Rats, for example, press a lever.  
· Emission of response, because operant responses tend to be voluntary, they are said to be emitted rather than elicited.
· Reinforcement contingencies are the circumstances, or rules, that determine whether responses lead to the presentation of reinforcers.
· Cumulative recorder creates a graphic record of responding and reinforcement in a Skinner box as a function of time.
· Primary and secondary reinforcers. - Primary reinforcers are events that are inherently reinforcing because they satisfy a biological need: food, water, sex, etc. Secondary reinforcers are events that acquire reinforcing qualities by being associated with primary reinforcers, e.g., money, good grades, attention, praise, etc. 

Basic Processes in Operant Conditioning 
· Acquisition: initial stage of learning
· Shaping: reinforcement of closer and closer approximations of a desired response; this is key in pet tricks.
· Extinction (the renewal effect): gradual weakening and disappearance of a response tendency, because the response is no longer followed by a reinforcer; for example, when you stop giving food when the rat presses the lever. This results in a brief surge of responding followed by a gradual decline until it approaches zero.
· Stimulus control: Stimuli that precede a response can exert considerable influence over operant behaviour, basically becoming “signals” that a reinforcer is coming (see Figure 6.17 re: roborats demonstrating stimulus control). 
· Discriminative stimuli are cues that influence operant behaviour by indicating the probable consequences of a response (e.g., slow down when the highway is wet, ask mom when she’s in a good mood, etc.).
· Generalization: occurs when a new stimulus is responded to as if it were the original.
· Discrimination: occurs when an organism responds to one stimulus, but not another one similar to it
· (e.g., cat runs to the sound of a can-opener which signals food, but not to the sound of the mixer: discrimination; get a new blender, cat runs to it: generalization).

Reinforcement and Superstitious Behaviour
· Skinner said that reinforcement occurs whenever an outcome strengthens a response.
· Primary Reinforcers
· Satisfy biological needs include food, water, warmth, sex, and maybe affection expressed through hugging and close bodily contact.
· Secondary Reinforcers
· Conditioned reinforcement includes things like money, good grades, attention, flattery, praise, and applause.
· Superstitious behaviour: that one is rewarded and some irrelevant behaviour becomes associated with the reward, such as wearing a black turtleneck when you score a hat trick in hockey. Others believe that it is merely normal cognitive biases and errors that promote irrational thinking.
-In operant conditioning, immediate reinforcement produces the fastest conditioning.
-Operant theorists distinguish between primary reinforcers, which are events that are inherently reinforcing because they satisfy biological needs, and secondary reinforcers, which are events that acquire reinforcing qualities by being associated with primary reinforcers.

Schedules of Reinforcement 
· A schedule of reinforcement determines which occurrences of a specific response result in the presentation of a reinforcer.
· Continuous reinforcement occurs when every instance of a designated response is reinforced (faster acquisition, faster extinction).
· Intermittent (partial) reinforcement occurs when a designated response is reinforced only some of the time (greater resistance to extinction).
· Ratio schedules require the organism to make the designated response a certain number of times to gain each reinforcer.
· Fixed, a fixed-ratio schedule entails giving a reinforcer after a fixed number of non-reinforced responses.
· Variable, a variable ratio schedule entails giving a reinforcer after a variable number of non-reinforced responses.
· Interval schedules, require a time period to pass between the presentation of reinforcers.
· Fixed, a fixed-interval schedule entails reinforcing the first response that occurs after a fixed time interval has elapsed.
· Variable, A variable-interval schedule entails giving the reinforcer for the first response after a variable time interval has elapsed.

Consequences: Reinforcement and Punishment 
· Increasing a response: Responses can be strengthened either by presenting positive reinforcers or by removing negative reinforcers.
· Positive reinforcement = response followed by rewarding stimulus
· Negative reinforcement = response followed by removal of an aversive stimulus
· Escape learning: an organism learns to perform a behaviour that decreases or ends aversive stimulation (e.g., turning on the air conditioner)
· Avoidance learning: In avoidance learning, an organism learns to prevent or avoid some aversive stimulation (e.g., turn on the a/c before it gets too hot).
· Decreasing a response:
· Punishment: an event following a response weakens the tendency to make that response. Punishment is much more than disciplinary procedures: for example, wear a new outfit and friends laugh = punishing. Punishment may involve presentation of an aversive stimulus (e.g., spanking) or removal of a rewarding stimulus (e.g., taking away TV).
· Problems with punishment: Some of the problems associated with punishment are that it can trigger strong emotional responses (i.e., anxiety, anger, resentment, hostility); physical punishment can lead to an increase in aggressive behaviour.

Side Effects of Physical Punishment 
· Harsh physical punishment is associated with a variety of negative outcomes. associated with poor-quality parent–child relationships, elevated aggression, delinquency, and behavioural problems in youngsters, and is associated with an increased likelihood of children being abused. Also associated with increased aggression, criminal behaviour, mental health problems, and child abuse among adults who were physically punished as children. Negative outcomes such as lowered IQ and future aggression.
· Make punishment consistent: If you want to eliminate a response, you should punish the response every time it occurs. Inconsistent punishment causes confusion.
· Explain the punishment: in terms a child can understand. The better someone understands a punishment the more effective it will be.
· Use non-corporal punishments: such as withdrawal of privileges, as they tend to have longer lasting effects and far fewer of the negative side effects.
· APA recommends not to use corporal punishment

Changes in Our understanding of Conditioning
· Latent learning and cognitive maps: learning that is not apparent when it first occurs and it is learning that can occur in the absence of any reinforcement contingency. Cognitive maps are mental representations created by the mind and recalled to improve our ability to navigate our environment.
· Biological constraints on conditioning
· Instinctive drift: occurs when an animal’s innate response tendencies interfere with conditioning (e.g., the raccoon who would rather rub the coins together than obtain the reinforcer).
· Evolutionary perspectives on learning: suggests that learning is very similar across species but not necessarily identical.
· Response outcome relations: when a response is followed by a desired outcome, it is more easily strengthened if it seems that it caused the outcome (predicts). For example, you study for an exam and listen to a Rage Against the Machine. Then you make an A. What is strengthened? Studying? or listening to the song?

Observational Learning
· Albert Bandura (1977, 1986): outlined theory of observational learning
· Observational learning: occurs for both classical and operant conditioning.
· Vicarious conditioning: occurs by an organism watching another organism (a model) be conditioned.
· 4 key processes
· Attention: organism must pay attention to the model
· Retention: retain the information observed
· Reproduction: be able to reproduce the behaviour
· Motivation: the organism is motivated. Believe in it.
· Acquisition vs. performance. Acquisition (having the response in your repertoire) and performance (actually engaging in the behaviour). Bandura asserts that reinforcement usually influences already acquired responses, more than the acquisition of new responses.

Observational Learning
· Observational learning and the media: Huesman et. al. (2003) conducted a 15-year follow up to a study that looked at the exposure to violent television of a 6–10-year-old sample.  The results revealed that children’s TV-violence viewing habits, their identification with violent TV characters, and their tendency to view these violent TV programs as realistic were related to their level of aggressiveness as adults.  
· Long-term effects of watching violence on television: - Decades of research suggest that the steady diet of media violence does foster aggression and that the real world and long-term effects of media violence is a moderate factor in the prompting of violent and aggressive behaviour. More recent research suggests that viewing violent television can desensitize one to real world violence.
· Observational learning and the brain     
· Mirror neurons: neurons that are activated by performing an action or by seeing another perform the same action. Relevant to phenomena as diverse as autism, our understanding of facial expressions, emotion recognition, empathy, and language learning, as well as many others.

Chapter 7 
Memory
The Three Processes of Memory
· Encoding involves transforming information into a form that can be stored in memory. Encoding is competing with the information. You have to focus on it. You can’t have interference. 
· Storage involves keeping or maintaining information in memory. You need to store the information so u know it by heart
· Retrieval occurs when information stored in memory is brought to mind. Retrieve can be bad cause it can retrieve the wrong information

Attention
· Attention is seen as a filter to determine things we will remember and those we won't
· We remember what we focus on
· Cocktail Party Phenomenon:  Suggest we filter info late in the process – we can block info out and only pick up on that which has meaning to us
· You have to be attentive to the information to encode it in the first place. Pay attention. It’s conscious. Cocktail party phenomenon, suggests we are paying attention when we aren’t even aware of it. Which can be a problem too.

Levels of Processing Hypothesis
· Attention is not enough – we need to process information at a deeper level if we want to remember if for a long time. deeper levels of analysis produce more elaborate, longer-lasting, and stronger memory traces
· The more we interact with the materiel, more we work with it at a deeper level, we will remember it more. Know and process and store it better
· 3 Levels: Shallow (structural), Intermediate (simple), Deep (complex) ‏

Levels of Processing Hypothesis
· Structural: is just remembering the word “fish”
· Simple: small sentence to remember “fish”
· She cooked the   _______.
· The _______ is torn.
· Complex: making a story, meaning, narration and imagery to remember the word “fish”.
· The great bird swooped down and carried off the struggling   _______.
· The old man hobbled across the room and picked up the valuable   _______.

Other Effects on Encoding 
· Elaboration is when we link information we need to know to other information. Examples: needing to know a list of countries and linking the ones you’ve visited together and the others just searching them
· Visual Imagery can represent the information in your mind and link it with images
· Self-Referent Encoding involves deciding how or whether information is personally relevant. 

The Three Memory Systems
· Short-term memory: Has a capacity of 5 to 9 bits of information. Bits of information can be made larger by a process called chunking. Short-term memory last less than 30 seconds. Information can be kept in short-term memory by rehearsal. Short term is the intake, the first time we encode. Also known as working memory. Lasts about 30 secs. Keep working on the materiel it stays but if you stop working with it (30 secs)
· Long-term memory: Unlimited capacity and relatively permanent. Information gets into long-term memory by rehearsal. Long-term memory has two subsystems: declarative memory and nondeclarative memory – these are either implicit (non-intentional remembering) or explicit (intentional remembering)  
· Sensory memory: visual sensory memory lasts only for a fraction of a second; auditory sensory memory lasts about 2 seconds.

Short Term Memory 
· Miller (1956) demonstrated that people on average could remember 7 + 2 pieces of information
· You can chunk these pieces of information. Taking individual pieces of information (chunks) and grouping them into larger units.
· Information is quickly lost

Subsystems of Long-Term Memory
· Declarative memory (explicit memory) stores information that can be brought to mind verbally or can be stored in the form of images.
· Episodic memory is a part of declarative memory that stores the memory of the events/episodes of your life. 
· Semantic memory stores general knowledge, or objective facts and information. Intentional. 
· Non-declarative memory (implicit memory) consists of motor skills, habits, simple classically conditioned responses. Non-intentional learning. We can do it because it’s automatic and we have memory for it.

Flashbulb Memories
· Is LTM permanent – conflicting research
· We are capable of having detailed & vivid memories of important events (flashbulb memories)
· However… are they accurate, detailed and complete – see study
· Relatively permanent but can be changed. Gets stored the way you encoded it so it can be wrong. The flashbulb memories are important so you're going to remember every single detail. They are inaccurate, or more detailed, they are objected to the same issues as any other type of memory.

Measuring Memory
· Recall – producing information from memory without retrieval cues.
· Recognition – producing memory with retrieval cues.
· Relearning – measuring learning by using the time it takes to relearn forgotten facts.
· Tip of the tongue phenomenon of failing to retrieve a word from memory, combined with partial recall and the feeling that retrieval is imminent. The phenomenon's name comes from the saying, "It's on the tip of my tongue." Lexical access occurs in stages.

Cause of Forgetting
· Encoding failure which could be that the information may have never been inserted into memory in the first place. 
· Decay theory proposes that forgetting occurs because memory traces fade with time
· Interference: competition from other material
· Proactive Interference: previously stored information interferes with new information in the memory.
· Retroactive Interference: is new information impairs the retention of old information
· Consolidation failure: is brain communication
· Motivated forgetting
· Repression: is things you don’t want to remember. It’s not forgetting but when you go proactive, it’s still there. Repress the information. Ex. Hardest times.
· Amnesia: you don’t have access to the information at all.

Eyewitness Testimony 
· “I saw it with my own eyes.”
· How reliable is this?
· Misinformation effect: due to SOURCE MONITORING OR REALITY MONITORING
· Peripheral details and stress
· Just because we see it doesn’t make it accurate. Won’t pay attention to peripheral details, so you’re so stressed and won’t be encoding the information from the peripheral. Stress plays a role in what we encode and what we remember
· Source monitoring: making a mistake in the source when it’s a different source because of the encoding of our memory. Miss attribution of the information.
· Reality monitoring: is it due to real events, or are they imagined? Miss information from imagination thoughts

Repressed Memories
· Abuse or trauma
· Real or imagined? 

Serial Position Effect
· Primacy effect – information at the beginning of a sequence is likely to be recalled because it has already been placed in long-term memory. (Ex. Intro in an essay).
· Recency effect – information at the end of a sequence has a higher probability of being recalled because it is still in short-term memory. Most recent (Ex. Conclusion in essay).

Environmental and State-Dependent Memories
· Context-dependent memory. Information is easier to recall when a person is in the same environmental context they were in when they learned it. Context or situation you were exposed to, you will be more likely to recall it. Same environmental context/situation. Ex: writing the exam in the usual class location
· State dependent memory. Information is easier to recall when a person is in the same emotional state they were in when they learned it. State is emotional state, when you are in the same emotional state you were in when you learned it.

Hippocampus 
· The hippocampus is a critical area of the brain involved in processing long-term memory.
· Anterograde amnesia.  The inability of a person with damage to the hippocampus to put current memories into long-term memory. Anterograde current memories into long-term memory
· Retrograde amnesia (opposite) loss of memory in the events of memory that happened. Can’t store old, only new
· Involved in long-term memory. Brain damage can create amnesia with no biological cause. Two types of amnesia. 

LTP
· Long-term potentiation – strengthening of the neural pathways which increases efficiency
· Long-term memory
· Learning 

Improving memory
· Organization. Using categories or mnemonics. Categorizing information.
· Overlearning. Remembering material better and longer if they overlearn it. Rehearsal.
· Massed practice vs. Spaced practice.  Studying over several different sessions (spaced practice) is generally more effective than cramming (massed practice). 
· Mnemonics are conscious strategies designed to improve memory. E.g. ROYGBIV. Remembering colors but putting them into words. (Red, orange, yellow, etc.). or using stories to remember the information.
· Method of Loci involves taking an imaginary walk along a familiar path where images of items to be remembered are associated with certain locations. 
· Peg words/Key words when you associate a concrete word with an abstract word and generate an image to represent the concrete word. 

Hindsight Bias
· Hindsight bias, also known as the knew-it-all-along effect or creeping determinism, is the inclination, after an event has occurred, to see the event as having been predictable, despite there having been little or no objective basis for predicting it.

Chapter 8
Language and Thought


Language: Turning Thoughts into Words
· Properties of language: consisting of symbols that convey meaning, plus rules for combining those symbols, that can be used to generate an infinite variety of messages.
· Symbolic: people use spoken sounds and written words to represent objects, actions, events, and ideas.
· Semantic: or meaningful 
· Generative: a limited number of symbols can be combined in an infinite number of ways to generate novel messages.
· Structured: there are rules that govern arrangement of words into phrases and sentences.
· Cognitive psychology is the study of mental processes such as "attention, language use, memory, perception, problem solving, creativity, and thinking"

The Structure of Language
· Basic sounds are combined into units with meaning, which are combined into words, which are combined into phrases, which are combined into sentences.
· Phonemes = smallest speech units
· Research indicates that there are about 100 possible phonemes, but most languages use between 20–80; English uses about 40.
· Morphemes = smallest unit of meaning in a language
· 50,000 in English 
· Root words, prefixes, suffixes, S has meaning beyond being a letter (pluralization).
· Semantics = meaning of words and word combinations. Learning semantics involves learning the variety of objects and actions to which words refer.
· Syntax = a system of rules for arranging words into sentences
· Different rules for different languages (Verb or subject first in a sentence?)

Milestones in Language Development
· Initial vocalizations similar across languages involving all phonemes
· Infants cry, coo, and make repetitive babbling vocalizations. 
· 6 months – babbling sounds begin to resemble surrounding language
· 1 year – first word is typically spoken, usually dada, mama, papa, etc. 
· Similar cross-culturally – words for parents
· Receptive vs. expressive language (expressive language) at this stage, research indicates that very young children may actually understand (receptive language) more language than they can produce.

Milestones in Language Development 
· 18–24 months – vocabulary spurt. the previously very slow acquisition of new words suddenly spurts. This proceeds at a dizzying pace; by the first grade the average child has a vocabulary of approx. 10,000 words, by the 5th grade, 40,000. Some 2-year-olds learn as many as 20 new words a week.
· Fast mapping is the process by which children map a word onto an underlying concept after only one exposure. 
· Over- and under-extensions. Overextensions occur when a child incorrectly uses a word to describe a wider set of objects or actions than it is meant to; for example, using the word “ball” for anything round. Underextensions occur when a child incorrectly uses a word to describe a narrower set of objects or actions than it is meant to; for example, using the word “doll” only to refer to a favorite doll.
· End of second year – children begin combining words to produce meaningful sentences. 
· These sentences are characterized as telegraphic speech, because they resemble telegrams, consisting mainly of content words, with articles, prepositions, and other less critical words omitted; for example, “Give doll.” 
· End of third year – children can express complex ideas, plural, past tense
· They make mistakes such as over-regularizing generalizing grammatical rules incorrectly to irregular cases where they do not apply;” he goed home,” for example.

Learning More Than One Language: Bilingualism 
· Smaller vocabularies in one language, combined vocabularies average
· Higher scores for middle-class bilingual subjects on cognitive flexibility, analytical reasoning, selective attention, and meta-linguistic awareness
· Slight disadvantage in terms of language processing speed. - Does learning two languages simultaneously cause problems? There is little empirical evidence that learning two languages has a negative effect on language development.  
· Second languages more easily acquired early in life
· Greater acculturation facilitates acquisition. Acculturation is the degree to which a person is socially and psychologically integrated into a new culture.
· Develop executive control earlier and can juggle tasks more efficiently

Can Animals Develop Language?
· Researchers have attempted to teach language to a variety of animals, but the most success has been shown with chimpanzees.
· Dolphins, sea lions, parrots, chimpanzees
· Vocal apparatus issue is not the same
· American Sign Language, they began to teach to the chimpanzees
· Allen and Beatrice Gardner (1969)
· Chimpanzee – Washoe
· He developed a 160-word vocabulary combining them into simple sentences but showing little evidence of mastering the rules of language 
· Sue Savage-Rumbaugh
· Bonobo chimpanzee – Kanzi, the star pupil taught his sister about the system
· These bonobos have been trained to use geometric symbols that represent words on a computer-monitored keyboard. Receptive language – 72% of 660 requests
· PET scans map brain activity in communicating chimps that resembles Broca’s area in humans
·  Kanzi has acquired hundreds of words and has used them in thousands of combinations, many apparently spontaneous and rule governed. In addition, his receptive language appears much more developed, as he was able to carry out 72% of 660 spoken requests such as “Pour the Coke in the lemonade."

Theories of Language Acquisition 
· Behaviourist  
· Skinner: children acquire language through conditioning and imitation.
· Learning of specific verbal responses
· Nativist: Led by Chomsky, assert that humans have an innate capacity to learn the rules of language, an LAD, which facilitates language development.
· Chomsky
· Learning the rules of language
· Language Acquisition Device (LAD): a system of principles that children are born with that helps them learn language, and accounts for the order in which children learn structures, and the mistakes they make as they learn.
· Interactionist: biology and experience both make important contributions. Two prominent interactionist theories are the cognitive and social communication theories.
· Cognitive, language development is an important aspect of more general cognitive development, depending, like all development, on both maturation and experience.
· Social communication, interpersonal communication has functional value and emphasizes the social context in which language evolves.
· Emergentist theories, neural circuits supporting language are not prewired, but rather emerge gradually in response to learning experiences via incremental changes in connectionist networks.
· Culture, language, and thought
· Linguistic relativity, is the hypothesis that one’s language determines one’s thought.

Problem Solving: In Search of Solutions
· Greeno (1978) – three basic classes
· Problems of inducing structure: where people are required to discover relations among numbers, words, symbols, or ideas.
· Series completion and analogy problems
· Problems of arrangement: people arrange the parts of a problem in a way that satisfies some criterion. These types of problems are often solved by insight, a sudden discovery of the correct solution following incorrect attempts based primarily on trial and error.
· String problem and anagrams
· Often solved through insight
· Problems of transformation: carrying out a sequence of transformations in order to reach a specific goal.
· Hobbits and orcs problem
· Water jar problem

Effective Problem Solving
· Well-defined vs. ill-defined problems. the goal state, and the constraints are clearly specified; most problems in the real world are ill-defined; that is, one or more elements among the initial state, the goal state, and the constraints are incompletely or unclearly specified.
· Barriers to effective problem solving:
· Irrelevant information: getting bogged down in irrelevant information.
· Functional fixedness: which is the tendency to perceive an item only in terms of its most common use.
· Mental set: which exists when people persist in using problem-solving strategies that have worked in the past.
· Unnecessary constraints: assuming unnecessary constraints on the problem. Ex. 9 dot problem.

Approaches to Problem Solving
· Algorithms = systematic trial-and-error, methodical, step-by-step procedure to try all possible alternatives in searching for a solution to a problem and,
· It Guarantees a solution.
· Heuristics =  
· Working backward: works well for a problem that has a specified end point.
· Forming sub-goals: allows one to solve part of the problem, therefore moving toward success.
· Searching for analogies: involves using a solution to a previous problem to solve a current one.
· Changing the representation of a problem. The following figure depicts the representation of a problem heuristic.
· Taking a break: incubation occurs when new solutions surface for a previously unsolved problem after a period of not consciously thinking about the problem. 

Decision Making: Choices and Chances
· Making choices: - Additive decision models are used to make choices by rating the attributes of each alternative and selecting the alternative with the most desirable attributes. Elimination by aspects involves making choices by gradually eliminating unattractive alternatives.
· Basic strategies: Research shows that people tend to use additive strategies when decisions involve relatively few options that need to be evaluated on only a few attributes, but shift to elimination by aspects when more options and factors are added to a decision-making task. Research shows that people will often pursue useless information that will not alter their decisions when making choices.
· Taking chances: risky decision making: making choices under conditions of uncertainty.
· Expected value: what you stand to gain; subjective utility & subjective probability help explain why people engage in activities that violate expected value
· Subjective utility: represents what an outcome is personally worth to an individual; for example, insurance and sense of security.
· Subjective probability: involves personal estimates of probabilities. These are often quite inaccurate.

Heuristics in Judging Probabilities
· The availability heuristic: involves basing the estimated probability of an event on the ease with which relevant instances come to mind; Ex: estimate divorce rate by recalling number of divorces among your friends’ parents.
· The representativeness heuristic: involves basing the estimated probability of an event on how similar it is to the typical prototype of that event. 
· The tendency to ignore base rates: this plays into the tendency to ignore base rates; Ex: guessing that Steve is a librarian because he looks like a librarian, even though you know that salespeople greatly outnumber librarians in the population.
· The conjunction fallacy: occurs when people estimate that the odds of two uncertain events happening together are greater than the odds of either event happening alone. This also appears to be due to the powerful nature of the representativeness heuristic.
· The alternative outcomes effect occurs when people’s belief about whether an outcome will occur changes, depending on how alternative outcomes are distributed, even though the summed probability of the alternative outcomes is held constant.

 Understanding Pitfalls in Reasoning about Decisions 
· The gambler’s fallacy: the belief that the odds of a chance event increase if the event hasn’t occurred recently.
· The law of small numbers: people assume that results based on small samples are representative of the population.
· Overestimating the improbable: how people tend to greatly overestimate the likelihood of dramatic, vivid, but infrequent, events that receive heavy media coverage.
· Confirmation bias: the tendency to seek information that supports one’s decisions and beliefs, while ignoring disconfirming information.
· Belief perseverance: the tendency to hang onto beliefs in the face of contradictory evidence.
· The overconfidence effect: the tendency for people to put too much faith in their estimates, beliefs, and decisions, even when they should know better.
· Framing refers to how decision issues are posed or how choices are structured. People often allow a decision to be shaped by context or by the language in which it is presented.
· Behavioural Economics: effects of psychological, social, cognitive, and emotional factors on the economic decisions of individuals and institutions and the consequences for market prices, returns, and resource allocation.
· [bookmark: _GoBack]Theory of Bounded Rationality: the idea that when individuals make decisions, their rationality is limited by the tractability of the decision problem, the cognitive limitations of their minds, and the time available to make the decision. 
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TABLE 5.4

Narcotics (opiates)
Morphine
Heroin

Sedatives
Barbiturates,
(e.g., Seconal)

Nonbarbiturates
(e.g., Quaalude)

Stimulants
Amphetamines
Cocaine

Hallucinogens
LSD
Mescaline
Psilocybin

Cannabis
Marijuana
Hashish
jEE

Alcohol

Injected, smoked, oral

Oral, injected

Oral, sniffed, injected,

freebased, smoked

Oral

Smoked, oral

Drinking

Psychoactive Drugs: Methods of Ingestion, Medical Uses, and Effects

Pain relief

Sleeping pill, anticonvulsant

Treatment of hyperactivity
and narcolepsy, local anes-
thetic (cocaine only)

None

Treatment of glaucoma and
chemotherapy-induced
nausea and vomiting; other
uses under study

None

Desired Effects

Euphoria, relaxation anxiety
reduction, pain relief

Euphoria, relaxation, anxiety
reduction, reduced inhibitions

Elation, excitement, increased
alertness, increased energy,
reduced fatigue

Increased sensory awareness,
euphoria, altered perceptions,
hallucinations, insightful
experiences

Mild euphoria, relaxation,
altered perceptions, enhanced
awareness

Mild euphoria, relaxation,
anxiety reduction, reduced
inhibitions

Potential Short-Term Side Effects

Lethargy, drowsiness, nausea, impaired
coordination, impaired mental functioning,
constipation

Lethargy, drowsiness, severely impaired
coordination, impaired mental functioning,
emotional swings, dejection

Increased blood pressure and heart rate, increased
talkativeness, restlessness, irritability, insomnia,
reduced appetite, increased sweating and urination,
anxiety, paranoia, increased aggressiveness, panic

Dilated pupils, nausea, emotional swings, paranoia,
jumbled thought processes, impaired judgment,
anxiety, panic reaction

Bloodshot eyes, elevated heart rate, dry mouth,
reduced short-term memory, sluggish motor
coordination, sluggish mental functioning, anxiety

Severely impaired coordination, impaired mental
functioning, increased urination, emotional swings,
depression, quarrelsomeness, hangover
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