Psychology	
Lecture 002 
· What are the different approaches to psychology?
· What do Psychologists do?
· Who were the pioneers of psychology?	
Psychology: Explanation of behaviours 

Cultural and environmental factors

Individual and psychological factors

Biological Factors
1. Biological( for e.g. neural)
2. Individual  and psychological (e.g. Learning cognitive process)
3. Cultural and environmental factors (e.g. value system )

Biological individual and psychological  Cultural and environmental

Psychology is the scientific study of behaviour and the mind

Schools of psychology
Functionalism 
· Focuses on the function or significance of behaviour
· How does behaviour or a mental process help us adapt
· Primarily biological.
· Psychobiology neuroscience
· Ethology
Psychodynamic approach
· Focus on unconscious experience… the mind
· Looks for unresolved conflict
· Importance of personality
· i.e. psychodynamic therapy, unconscious processing
Behaviourism
· Focus on behavior forget the mind
· Discuss how behaviour changes various conditions
· Primarily environmental
· i.e. Learning theories, behaviour modification
Lecture 003
Pavlov Dogs experiment 
Pioneers of psychology	
· What do psychologists do?
· Who were the pioneers of psychology
· How do we determine which claims about psychology are valid
Continued schools of psychology
· Gestalt approach (cognitive)
· Focuses on perception and experience
· Look at how people think and remember
· Consider everything in context 
· Both biological and environmental.
· Both Biological and environmental 
· For example: Cognition, Information processing,  

· Humanistic Tradition
· Focuses on Values and choices
· Help People fulfill potential
· Both Biological and environmental
· Famous Humanistic Psychologists.
· Carl Rogers.

· Biological Tradition 
· Focuses on neural and chemical basis of behavior
· Mind is constructed by the brain
· Biological and somewhat environmental
· Modern Examples:
· Neuroscience
· Brain Imaging

· Sociocultural Tradition
· Humans are embedded in culture
· Norms, groups process
· Environmental
· Modern Example
· Cross Cultural Psychology
· Issues in development, disorders, thinking. 
What do psychologists do?
Who were the Pioneers of Psychology?
· Rene Descartes
· Reflex and reflex arcs
· Human behaviour  
· Gustav Fechner
· Psycho Physics
· 
· Wilhelm Wundt
· Establishes first psychology laboratory
· William James
· Establishes another psychology lab 
· Wrote the first textbook in psychology
· Was a functionalist
· Mary Calkins
· Student of William James
· First female head of the American psychological association
· Developmental Psychologist
· Sigmund Freud
· Saw problems with no physical basis.
· Unconscious mind, conflict resolution
· Carl Jung
· Social component not psychosexual.
· Psychoanalytic.
· Same as Freud without sexual conflict
· Carl Rogers
· Humanist
· Ivan Pavlov
· Classical conditioning.
· Learning Theorist.
· B.F Skinner
· Reinforcement 
· Operant Conditioning.
· Jean Piaget
· Studied Intelligence.
· Cognitive development.
· Children
· Karl Ashley
· How the brain worked,
· Wilder Penfield
· Surgeries for Epilepsy
· Mapped the cortex of the brained. 
· Wolfgang Kohler
· Gestalts.
· Tried to find the ‘Aha’ moment.
· Kurt Levin
· Father of social psychology.
· Social psychology is a part of gestaltsism
The six major themes in psychology.
1. Psychology is empirical
2. Psychology is theoretically diverse. 
3. Behaviour is determined by multiple causes.
4. Heredity and environment jointly influence behaviour
5. Experience is subjective.
6. Psychology evolves in a socio-cultural historical context.
The Scientific Method
1. Identify the Problem and formulate hypothesis
2. Design and execute the experiment
3. Determine the Truth
4. Communicate the results.
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Three questions
1. How do we validate claims?
2. How do you design an experiment?
3. What are the advantages of the experimental method?
Leon festinger cognitive dissonance

Scientific method
Hypothesis: a tentative statement about a relation b between 2 or more events. 
Theory: collection of hypotheses
An organizing system
More general, elaborate
Good theories generate good v testable hypothesis
· Compare Freudian theory
· Behavior theory

Design and execute experiment
Independent variable can be manipulated
Dependent variable is measured.
Independent variable causes changes in v dependent variable

All other variable have to be controlled penetrators the experiment will be confounded

Determine the truth
Do my resume satisfy my hypothesis?
Are there any real difference?
Statistics.

Communicate results
Publish reports in a journal
Present a verbal description of results at a convention
Summary
Psychologists are interested in the cause of behavior
To examine casual relations scientific method is used

All extra variable should be controlled
It bit experiment it's confounded and experimenter makes a mistake in a casual explanation

· Research methods
· Observational methodology
· Collecting information without manipulation
· Survey
· Collecting information through questionnaires and survey
· Case study
· In depth study of one individual or group
· Correlation methods
· Determining the degree of relationship between variable s
· Experimental methods
· Manipulating one or more variables determine the effect on some behavior.
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Pages 69-74
1. What are some sources of bias in an experiment?
2. What is the structure of the basic neuron?
3. How do neurons work?

Research methods (continued):
Between Groups design:
Instead of two groups one is used.
Problem: Lack of counter balance (order effect) to remove this order effect has to be counter balanced.
· Methods of measuring Aggression
· Self-report
· Verbal attack
· Physical attack
· Milligram experiment
· Safe attack
· Albert Bandura’s Bubo doll experiment. 

· Threats to Validity:
· Internal Validity:
· Degree to which experiment supports causal conclusion
· External Validity
· Degree to which results can be generalized.
· Cannot be applied very well to the external world.
· Demand Characteristics:
· Cues in experiment convey hypothesis to participants.
· They try to help the experimenter.
· Weapons experiment:
· Milligram experiment: with a gun in the corner.
· Experimenter expectancy
· Experimenter “conveys” hypothesis to participants.
· For example intones Petersons experiment. Map imagery mental experiment.
· Solved through a double blind study.

· FAQ about psych experiments
· What do lab experiments tell us about everyday lab?
· Labs are for control
· Doesn’t behaviour depend on one’s culture or gender or personality?
· Take a wide sample size and random assignment
· What do animal experiments tell us about human behaviour?
· “Analogues” i.e. physical properties are very similar between animals and humans.
· Is it ethical to experiment on humans?
· …?
· But how do I determine whether my study worked?
· Look at the data. 

· The nervous system
· Descartes Reflex arc
· Stimuli transferred from the periphery to the brain and reflected back.
· How though? Animal spirits.
· The pineal gland
· Swammerdam’s frog experiment:
· Jerk response from frog leg.
· If animal spirits volume should increase; it doesn’t.
· Bell
· Types of nerves fibres.
· Sensory fibres
· Afferent fibres
· Motor fibres
· Efferent fibres
· Go to effectors
· Bell and Muller
· Specific nerve energy.
· They believed brain differentiated between different stimuli by differentiating between the different energy in the nerves.
· Speed of impulse
· Muller said it was 9000 ft. / MiN to 57 billion.
· Helmholtz: real speed 50-100 meters seconds.
· Maskeylyne and Kinnebrook Reaction time
· Kinnerbrook was always off by 800 ms when measuring Greenwich time.
· This means reaction time always differ from between people to people.

· The Neuron
· [image: http://training.seer.cancer.gov/images/brain/neuron.jpg]
· Dendrites: information comes to the neuron through these.
· Axon: signals are send down the axon
· Axon terminals/ synaptic knobs: where communication takes place.
· Myelin sheath: coats axons. Increases transmission speed of action potential.
· Myelin sheath breaks down at Nodes of Ranvier: keep the signal potential going.
· Neuron classification by shape
· [image: http://vetsci.co.uk/wp-content/uploads/2010/03/idealised-neurone-types1.png]
· Bipolar: two poles: one 
· Unipolar: only one pole
· Multi polar: Multiple dendrites

· Classification by function
· Sensory Neurons
· Afferent 	(bringing information from periphery to central structure)
· Motor Neurons
· Efferent Neurons(
·  Go from brain to effector?
· Inter Neurons
· Relay stations. 
· (between everything) (Takes information from sensory and passes to motor.
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 Synaptic Communication
· How do Neurons work?
· How does a cell produce an electric signal?
· Cell membrane is semi permeable.
· Intra Cellular: Inside the cell are charged particles ( Na+ K+ Cl- A-)
· Extracellular: Outside the cell Na+ (more sodium outside. (K+ Cl-)
· Inside the cell is negative, outside in negative.
· Action Potential
· Resting potential at -70 (mW) 
· When stimulated electrical activity in the cell starts to get more positive
· This mean Depolarization of the cell happens:  Na+ flows into the cell.
· If it depolarizes enough it reaches a threshold point. (-55 mW)
· Threshold point: Lots of sodium starts flowing in.
· Depolarization goes up to +40 mW.
· Spike of electrical activity occurs.
· To Repolarize K+ is removed through channels.
· It goes down below -70 mW.
· Hyperpolarization occurs;
· When the cell’s action potential falls below its resting potential.
· Absolute Refractory period is when its re polarizing. 
· It cannot fire an action potential during this time.
· When it’s depolarizing to -70 after hyper polarization. This is called the absolute refractory period.
· [image: http://cnx.org/content/m44748/latest/Figure_35_02_03.png]
· In the axon:
· The action potential travels down the axon.
· Action potentials are only generated in the axon.
· The Brain(cont.)
· [image: 48_14ActionPotPropagation.jpg]
· In the cell body
· There is a graded cell potential.
· Precursor to action potential.

· Neural Communication
· The Synapse

· How do Neurons produce electric signals?
· How does a neuron code intensity?
· “neuron fires or doesn’t fire”
· Intensity is coded with the frequency of fire.
· Intensity of fire is directly proportional to the frequency of fire.
· The absolute refractory period marks the maximum frequency or intensity of fire.
· 
· Strong stimulus, more neurons fire.
· 
· How does one neuron communicate with another?
· Reflex arc
· Sherrington’s Experiment.
· Flexor response: 200 ft./sec
· Reflex arc: 2ft
· Latency: 10 ms…. Actual value: 100 ms
· The synapse and the flow of chemicals through them is slower hence he greater latency period. 
· The Synapse
· Axons end have vesicles
· Pre synaptic.
· Vesicles that have neurotransmitters.
· Post Synaptic
· Has receptor sites.
· Action potential reaches the presynaptic axon end.
· The Action potential causes the vesicle to hit the cell wall.
· This causes the neurotransmitter to be dumped in the synaptic cleft.
· Neurotransmitter reach the synaptic cleft.
· The neurotransmitter lock into receptor sites according to shape.
· Cleaning up the synaptic cleft
· Presynaptic neuron does reuptake in which it tries to get most of the neurotransmitters back inside.
·  MAO a protein cleans up the synaptic gap.
· NA+ channels open….	
· EPSP excitatory post synaptic potential.
· Hyper polarization IPSP.

NOTE: Inhibitory cause’s ipsp
· Neurotransmitter
· Norepinephrine (NE)
· Function
· Inhibitory
· Excitatory.
· Depends if it opens sodium or potassium channel.
· related to:
· Arousal, Eating.
· Acetylcholine (Ach)
· Function
· Excitatory 	
· Inhibitory.
· related to: 
· Dopamine (DA)
· Function:
· Inhibitory	
· Excitatory
· related to:
· Voluntary movement and arousal.
· Serotonin (5-HT)
· Function
· Inhabitation
· Excitatory
· related to:
· Sleep Thermoregulation. Aggression.
· Gamma amino butyric acid (GABA)
· Function:
·  Inhibitory.
· related to:
· Motor Behavior.
· 
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Finish chapter 3
· The Brain
· Neurons
· What happens when multiple neurons synapse?
· All neurons fire i.e. generate action potentials
· All or none
· Intensity coded as frequency.
· Excitatory Neurons
· Depolarize postsynaptic membrane (EPSP)
· Inhibitory neurons
· Hyper polarize (IPSP)
· EPSP’s and IPSP’s are additive across space and time
· Graded potentials.
· Constant inhibition
· This raises the threshold.
· Through constant generation of ipsp it raises the threshold to -90mW.
· You can disinhibits other inhibitory neurons with other neurons
· A single Neuron might synapse with many others.
· 
· Drug effects
· How do Drugs work?
· Increase or decrease amount of transmitter
· Processes that terminate transmitter action
· Stimulate
· Examples:
· Cocaine:
· Stimulates the release of DA
· Prevents reuptake
· Curare
· Blocks receptors sites for Ach
· Black Widow
· Stimulates the release of ACh
· Botulism Toxin	
· Blocks the release of Ach
· Nicotine	
· Stimulates receptor molecules, “duplicating" effects of ACh.
· Caffeine
· Blocks Adenosine receptor sites.
· Agonist
· A
· 	
· Gross Brain anatomy
· What are the major structure of the brain
· White matter is the inner cortex
· White because it is mylinated
· Grey matter has more neuron: less mylinated. 
· Old Brain reflex vital signs
· Amygdala is associated with emotions	
· Corpus callosum
· Projection areas
· Topographic Representation
· Its laid out like a map
· In the motor cortex 
· Contralateral control
· Opposite side of your body control the opposite side of your body.
· Functional assignment of space
· More essential functions get more space.
· How do we get this information
· Scan intact brain
· Evidence from brain damage
· Direct stimulation of cortex
· Scans
· Angiograms
· X-rays enhanced with dye
· Useful to find strokes through plotting out blood flow
· CAT scan
· X-rays from a 360 degree rotation
· 
· MRI
· Exposure to strong magnetic field
· PET Scan
· Injecting radioactive glucose
· Areas working more take in more radioactively marked glucose.
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· The Brain(cont.):
· Cortical Organization
· How are the cortical Areas Organized
· Association Areas
· Integrate and interpret
· What happens if these areas are damaged
· Is there a separate consciousness in each hemisphere
· Neural Disorders
· Association areas flaws
· Apraxia
· Inability to perform smooth actions
· Agnosia
· Inability to interpret sensory information
· Prosopagnosia
· Inability to see faces
· Damage to the fusiform gyrus
· 
· Aphasia
· Speech
· Broca’s
· Expressive.
· Difficulty creating  and stringing words together
· Telegraphic
· Frontal lobe is the association area
· Wernicke’s
· Receptive Aphasia
· Inability to understand
· The association area is in the temporal lobe

· Lateralization
· Left Hemisphere is the verbal hemisphere
· Language
· Reading
· Logical Thought
· Right Hemisphere is the nonverbal hemisphere
· Space
· Form Synthesis
· Emotion
· Hemispatial neglect
· Results from damaged stroke to the right hemisphere
· Ignores the contralateral special field
· Almost always damage is in the right hemisphere. 
· Results from damage.
· Only found in humans:
· Lower animals have bilateral spatial representation
· As humans evolved the language centres crowded out the spatial in the left. 
· Split Brain
· Done in cases of extreme epilepsy
· Corpus callosum is severed. 
· Left visual field goes to the right occipital lobe.Only in right handed people

· The right visual field goes the left occipital lobe.
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Genetics
· Gene Action
· How do Genes Work
· Dominant and recessive Traits
· What is the outcome with recessive genes?
· Genotype: set of Genes inherited.
· Phenotype: Outward expression of genotype (characteristics, behaviours, etc.)
· For instance Blonde hair: outward characteristics may not indicate underlying genetic condition. 
· Alleles
· Homozygous
· Homozygous alleles
· Heterozygous
· Dominant allele
· Produces effect in either homozygous or heterozygous mode
· Recessive
· Produces effect only in homozygous mode
· Eye color etc.
· 

· 
· Polygenetic effects
· How is more complex behaviour coded
· Traits related to the action of more than one gene or chromosome. 
· Heritability 
· 
·  value of 0 (due to environment)
·  Value of 1 due to Genes.
· Taps relative contribution of genes to overall variation in population
· Applies to  groups, not to individuals
· Environment can alter what seems to be internally coded traits. 
· Family Relationship studies.
· Identical twins are 100 percent genetically identical.
· Fraternal twins are 50 percent genetically identical
· Parent siblings have 50% genetically identical.
· Grandparents uncle aunts 25% genetically identical
· Examples Bouchard: similar psychological traits for identical traits raised apart. 
·  
· 
· Genetics of Behaviour
· Nature vs. Nurture Debate
· Nature
· Something we’re born with
· Nurture
· Something we learn. 
· Genes: like molecules of DNA
· Linked on chromosomes.22 autosomes and 1 sex chromosome

· Karyotype: Genetic Blueprint
· Human Genome: 23 Pairs of Chromosomes 
· XX females Xy men
· How do Genes Code 
· Genes Code for RNA which code for protein molecules.
· The influence of Genes is through protein synthesis
· There are no genes for a particular attribute
· For instance: Gene for intelligence
· Reaction time can be an indicator. Myelin 
· Why not just answer Nature for everything?
· Environment can influence protein synthesis as well.
· Genes determine the range of possibilities but not degree of expression.
· Critical period: Environmental exposure at specific interval is critical.
· For instance a white crowned sparrow must hear adult song between 7th and 60th day.
Lecture 010
Genetics
· Heritability
· How do I estimate heritability?
· Heritability equation does not indicate extent to which genes are directly responsible for the expression of trait.
· Taps relative contribution of genes to overall variation in population
· Applies to groups not individuals.
· Note h^2 = 0 when there is no variability
· For instance in an Inuit population where black hair is the only trait and there is no variety.
· There is no heritability despite the fact genes are responsibly for hair color.
· H^2 increased as genetic diversity increases.
· H^2 decreases as environmental diversity increases. 
· Genetic Base of intelligence
· Is intelligence heritable?
· This does seem likely.
· Example: Sir Francis Galton
· He believed intelligence was heritable.
· He looked at relatives of intelligent people
· He compared sons and adopted sons.
· Galton developed the correlation coefficient 
· Sir Cyril Burt
· Large scale study of twins reared apart
· He reported h^2 was approaching 1.
· Burt faked the Data. 
· Bouchard’ Twin studies about intelligence 
· Identical twins apart 0.72
· Identical twins reared together 0.86
· Fraternal twins raised together 0.60
· Siblings together 0.47
· Adopted siblings 0.34
· Same person 0.87
· Heritability = 0.72. h^2 = 0.2 
· This doesn’t say that i.q is genetically determined
· Of the observed variability in measured i.q we can attribute 72% to genetic factors
· Sandra Scar and Carter- Saltzman
· Important assumption no environmental difference for identical vs. fraternal.
· Scar says if there is an identical environment you can’t label their tendencies totally due to genetics. 
· On Cognitive tests and personality test
· For identical twins cognitive score was 0.68 and personality test was 0.82
· For fraternal …
· Mislabelling for being identical or fraternal caused them to be closer. 
· THEREORE Incorrect belief of monozygosity (identical) leads to greater similarity. 
· 
· Genetic Disorders.
· What is the cause of genetic disorders?
· How many genes are there in humans
· Early estimate 100000
· Genome project 25000
· Five to seven of these genes are defective.
· Single Gene disorder
· PKU
· Recessive on autosome 12
· Occurrence: 1 in 10000
· Lack of enzyme that converts phenylalanine to tyrosine.
· Results:
· Brain damage and sever intellectual impairment
· Effectively treated by diet. 
· Tay Sachs Disease
· Recessive gene on pair 15
· Occurrence 1 in 3600 (in Eastern Europe)
· Lack on enzyme that break down fatty acid
· 1 in 30 French Canadians are carriers.
· Results:
· Normal development: blindness, deafness, unable to swallow
· Muscle atrophy, Mental Impairment
· Fatal by age 4
· Huntington’s Disease
· Rare Dominant gene on autosome 4
· Occurrence 1 in 16,000 
· Onset 35-45 years. 
· Results:
· At first Clumsy, Forgetful
· Market progressive deterioration in:
· Muscle control (chorea)
· I.Q
· Cortical damage as seen through enlarged ventricles in your brain. Cortex is lost.
· Terminal in 10-20 years. 
· Dominant, there is a 50% chance of acquiring this disease. 
· Detection is possible through gene mapping. 
· Sex linked Disorders
· Xy is men XX is women. 
· Men are always more susceptible as men only have one x chromosome. 
· Results:
· Baldness
· Red green color blindness
· Hemophilia
· Chromosome disorders
· Sex chromosomes
· Normal is xx or xy
· We can get :
· Xxx
· X not
· Xxy or xyy
· Down Syndrome (not genetic
· ! Extra chromosome on the 21st pair.
· Marked by:
· Nervous system abnormality
· Mild to moderate IQ impairment
· Shoeter life expectancy
· Physical appearance (mongolism)
· Due to Amyloid protein (also in Alzheimer’s patients.
· Symptoms can be alleviated with intense cognitive stimulation.
· Not hereditary... Due to faulty meiotic division
· Incidence related to mothers and dads age
· Risk about 1 in 1000 
· Past 40… 6 in 1000  
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Evolution and behaviour
· Adaption and Selection
· Darwin talked about releasers.
· How does adaption work?
· Changing to meet environmental needs
· Functionalist
· Functional approach is very powerful ultimately because everything is due to genes.
· However Phenotype does not equal genotype
· Traits not necessarily die to natural selection.
· Proximal vs. distal cause
· Proximal cause: immediate mechanisms
· Distal Causes: Evolutionary processes.
Distal

· Individual DNA
Inherited traits
Emotional reaction
Social development
Phenomenal experience
Evolutionary history of species
Info processing

Proximal

· No Natural selection 
· Genetic drift
· Founder effect… chance
· Afrikaner population
· Correlates of structure
· Selected traits some traits bring other traits along with them.
· Opposable thumbs
· Aggression 
· Isn’t all behaviour due to genes ultimately?
· Is aggression innate and inborn?
· Innate?
· Freud’s:
· Eros vs. thanatos
· Love instinct ( the good stuff) Eros
· Death instinct (bad stuff) thanatos
· For Freud aggression was an outlet for thanatos 
· Konrad Lorenz
· Aggression was inborn
· Hydraulic model 
· Aggression instinct builds up over tine till triggered by external stimuli
· Releasers or sign stimuli
· In stickle back it is the red underbelly.
· Sign stimuli. 
· Fixed action patterns
· Support:
· Buildup of energy
· Not consistent
· Releasers
· Yes, but high variability.
· Probability of aggression over time?
· Specific time
· Leonard Berkowitz Frustration - Aggression Hypothesis
· Releasers, yeah they work
· What causes aggression?
· Proximal question: given adult animals fight what makes each outburst happen?
· How has the species we observe today acquired particular behaviour systems during evolution
· Weapons Effect
· Berkowitz and lePage
· Turner
· Boyanowsky
· Guns are triggers.
· Poly genetic effect
· Traits related to action of more than 1 gene or chromosome
· Heritability
·  Estimate for h^2 = rnza ( monozygotic twins raised apart)
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