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PROFESSOR ATKINSON

Psychology: 
· The brain- neuroscience (understanding of cells, neurons and chemicals)
· Communication (Ex. nerve releases cells to be recycled but drugs can prolong the recycling and results in intensity)
· The mind- created by the brain and part of your conscious awareness
· Doesn’t have a physical existence like the brain
· The way you perceive or process images
· Learning- different methods and procedures
· Own eyes (ex. TV or screen media containing a lot of negativity and violence= behavior can be influential) 

Clinical Issues:
· Psychosurgery- brain surgery in the absence of obvious organic damage (Moniz 1935)
· Radical prefrontal lobotomy has “calming” effect on violent emotional behavior in chimps
· Moniz supervises about 100 prefrontal lobotomies (over next 20 years- 40,000 in the US alone)
· Simple procedure “ice pick” performed on outpatient basis
· Control emotion and separated from rest of brain so patients become more docile, apathetic, severe blunting of emotion, intellectual problems and can be terminal
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What are the different approaches to psychology?
What do psychologists do?
Who were the pioneers of psychology?

Explanations of behaviour (all connect and influence each other directionally):
Cultural and environmental factors
Ex. Value system 
Certain cultures are not aggressive, no rewards for being violently aggressive
Physical environment has a strong correlation between heat and aggression
Individual and psychological factors
Ex. Learning, cognitive processes
What you’re learning in your individual environment
What frustrates you might not frustrate me (interpreting frustration)
Biological factors (biology, the brain)
Ex. Neural, hormonal
 
Psychology- the scientific study of behaviour and the mind

Schools of Psychology:
Functionalism
Focus on the function or significance of behaviour
How does a behaviour (or mental process) help us to adapt
Primarily biological
Modern Ex. Psychobiology, Neuroscience, Ethology 
*how does it help you adapt
Psychodynamic
Focus on unconscious experience.…the “mind” 
Look for unresolved conflict
Importance of personality
Modern Ex. Brief Psychodynamic Therapy, Unconscious processing
Behaviourism
Focus on behaviour…forget the “mind”
Discuss how behaviour changes under various conditions
Primarily environmental 
Modern Ex. Learning theories, Behaviour modification
* doesn’t care how you adapt, what causes an action and what you react
Gesalt Tradition
Focus on perception and experience
Look at how people think and remember
Consider everything in content, looking at the every aspect related to a topic
Whole is greater than the sum of its parts
Both biological and environmental
Modern Ex. Cognition and information processing
Humanistic Tradition
Focuses on values and choice
Helps people fulfill and maximize one’s potential
Both biological an environmental
Modern Ex. Carl Rogers’ therapy and the “self” (the way you develop self concept has an affect with how you go on with your life)
*Exam question- which school of philosophy one uses

Pioneers of Psychology:
Rene Descartes
Interested in how neurosystems work
Not a psychologist
Came up with “reflex arc” in which something happens to your skin and it processes through your brain to form a reaction
Gustav Fechner
Not a psychologist
How many angles could fit on the end of a pin
Designed ways to measure psychological properties dealing with data
William Wundt
Often credited as founder of psychology
Developed a lap (first psychology lab) and devoted it to psychology
Structuralist, breaking things down into basic structural components
Mary Calkins
Went to Harvard to study with William James but never officially graduated
Was discriminated against as a women who wanted to study psychology but eventually allowed her to attend class with everyone else
First psychological president
Carl Jung
Psychodynamic psychologist
Carl Rogers
Different approach to clinical understanding of humanism
Ivan Pavlov
Not a psychologist
Did medical research and won a Nobel prize for his work
Decided to study classical conditioning
Jean Piaget
Second most cited psychologist in literature
How kids develop their intelligence
Piaget in theory talks about stages of development; when kids are certain ages they think in certain ways
Karl Lashley and Wilder Penfield
Lashley: get rid of structures in the brain to see what kinds of behaviour disrupt it
Penfield: deals with people with sever epilepsy, finding out where the epileptic cites are by mapping the cortex and finding information about various brain regions
Wolfgang Kohler
German psychologist
Looking into how individuals think
Believes that everything is important in context
Chimps and apes can construct tools about how to survive without being told what to do
Kurt Levin
Founder of social psychology
Responsible for generating a lot of work for social thinking

Themes for Psychology:
1. Psychology is empirical
a. We study behaviour and gather data and find out what the data supports
2. Psychology is theoretically diverse
3. Behaviour is determined by multiple causes
4. Heredity and environment jointly influence behaviour
5. Experience is subjective
a. Individual experience is important because it is all different
6. Psychology evolves in a socio-cultural historical context

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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How do we validate claims?
How do you design an experiment?
What are the advantages of the experimental method?

*Leon Festinger (1957)--> Cognitive Dissonance

1. Identify the problem and formulate hypothesis
· Hypothesis: tentative statement about a relation between 2 or more events
· Theory: 
· Collection of hypothesis
· An organizing system
· More general, elaborate
· Good theories generate good (testable) hypotheses (ex. Theory of Relativity= lots of hypotheses that can be spoken about) 
· Compare: Freudian Theory (psychodynamic) and Behaviour Theory 
· Behaviour theory is better because you can test it (generates testable hypotheses)

2. Design and execute the experiment variable and control
****ON EXAM
Identify variables
Independent manipulated, experimenter changes
Dependent measured
INDEPENDENT CAUSES DEPENDENT (everything must be consistent)
If you do not control that, you have trouble because without proper control, the experiment is confounded (useless)
Ex. Pepsi and Coke study (influenced by letter preference, order, more than half )
**The word before “on” is always the independent variable and the word after “on” is always the dependent variable

3. Determine the “truth”
Do your results support the hypothesis?
Are there any real differences?  Statistics 

4. Communicate the results
Publish a report in journal
Present a verbal description of results at a convention
Discuss several related experiments in book chapter

Summary:
Psychologists are interested in explaining the causes of behaviour
To examine causal relations, they use the scientific method
Form hypothesis
Manipulate independent variables
Measure dependent variables
All extra variables should be controlled
If not, experiment is confounded and experimenter makes a mistake is causal explanation

Research Methods
Observational Methods:
Collecting information about behaviour without trying to change it
Non-participant or participant (ex. Festinger’s When Prophesy Fails)
Survey Methods:
Collecting information about behaviour through surveys and questionnaires 
Ex. Kinsey report on sexual behaviour
Case Study Methods:
In-depth study of one individual
Ex. Luria’s “S” (the mind of a minemonist), Breuer’s Anna O. 
Correlational Methods:
Determining the degree of relationship between two or more variables
Ex. investigating the relationship between hours of TV viewing and grades 
Need to be careful because there may be outside factors besides what you are studying that could effect final conclusion of study
Experimental Methods:
Manipulating one or more variables to determine the effect on some behaviour 
Ex. studying the effect of vitamin B12 deprivation on maze learning

Does TV violence cause aggression? 
1. Observation…Problem  Correlational
2. Experiment (between- Groups Design) 

Within- Groups Design- all subjects exposed to all conditions
Potential order effect- need to counterbalance

**EXAM QUESTION: Random sampling is how to get rid of a variety of problems because its not subjective or bias 
gets rid of uncontrolled variables
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What are some sources of bias in an experiment?
What is the basic structure of a neuron?
How do neurons “work”?

Measuring Aggression:
Self-report (measuring how frustrated you are)
Verbal attack (Ex. Watching media violence and seeing how negative the participant is) 
Physical attack (aggression machine, electric volts- which shock do you use and how long you hold it down for) 
“Safe” attack (Ex. Watching violent media and hitting an inflatable toy with a hammer or bat)  
Internal Validity:
degree to which experiment supports causal conclusion
External Validity:
Degree to which results can be generalized 
*Threats to validity: 
Demand characteristics
Cures in experiment covey hypothesis to participants
They “help” experimenter 
Geen & Berkowitz (1967)- anything associated with violence can be a cue to aggression
Ex. Rifle in the room (claim it was from last study) may show the participant that we want them to show aggression and they will 
Experimenter Expectancy:
Experiments “conveys” hypothesis to participants
Intons-Peterson (1983)- cognitive study telling one group to take a journey in their head through a map that was given to them 
If you expect one condition to be better, the experimenter describes it in a different way that makes directions more clear 
FAQ:
What do lab experiments tell us about everyday life?
Maximize internal validity, gives up a little on external validity
Doesn’t behaviour depend on ones culture or gender personality?
Yes, all things have an effect in every study you do 
By randomly assigning people to groups, gender and those things will be equally represented 
What do animal experiments tell us about human behaviour?
Drug tests- many things easier to do with animals than humans 
Ex. Human visual system- done with cats because they have visual system similar to humans 
Can build animal models for what may happen in human situation
Is it ethical to experiment on animals?
Is it ethical to experiment on humans?
If study has scientific value then go ahead and do but take all scientific ethical issues into terms
How do I figure out if my study worked or not?
Look at the data- should tell you what’s going on 
Look at the numbers (need to use statistics) 

Nervous System

Descartes(one of the first pioneers of psychology)  Reflex Arc (taking your hand from fire)
Stimuli transferred from periphery to brain and reflected back 
How? “Animal Spirits” 
Importance of pineal gland (pine-coned shaped gland in the center of brain, master control of hormonal function) 
Swammerdam’s Frog Experiment:
Dissected a frog leg and put it in the jar
If some animal spirits infuse the cells and more volume comes in…should see the water rise
Doesn’t change so no animal spirits 
Bell:
Types of nerves
Sensory- afferent fibres (come in to brain)
Motor- efferent fibres (go to effectors) (out of the brain to structures on the outside) 
Bell & Muller
Specific nerve energy
Electrical signal so each mechanism must have its own energy 
Wrong because every system has the same energy 
Speed of impulse: 9000 ft/min to 57 billion ft/sec (it is not instantaneous, there is a limit on how fast it can travel)
Helmholts: 50-100 metres/sec
reaction time
Maskelyne & Kinnebrook 
Even though you can measure inside the cells, it will be somewhat individual

The Neuron
Building blocks for material that’s in the nervous system
Horizontal cell 
Ganglion cells (so large you can measure electrical outlet from them easily)
Cell body
Dendrites- radiating out around the cell body (receiving parts of a neuron, information comes in from the dendrites) 
Pick up information from external cells etc. 
Axon- only one, radiated out from cell body in a long tail-like structure (can have multiple connections at the end)
Axon terminals/synaptic knobs- swelling (very important) 
Sending side of the neuron (sends to axon terminals where communication with other structures are) 
Myelin Sheath
Insulator for axon, speed up transition speed
So important that it can cause problems like MS if you don’t have it
Classify by shape:
Bipolar: (two shoots form either end)
Unipolar: cell body and shoots (only one shoot coming off main cell body) 
Multipolar: there are a lot of dendrite structures radiating out form the cell body
Classify by Function:
1. Sensory neurons- found in afferent fibres (bring info from outside periphery)
2. Motor Neurons: found in efferent fibres
3. Inter Neurons: relay stations (need to move stuff around) 
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Quick Review Question
Q: A new viral disease had been found hat actually destroys the myelin sheath around a neuron. What is the likely result?
A: Slower neural conduction

How do neurons work?
Neuron: job is to communicate with others electrically and chemically
100 billion neurons in the brain; they hook up with around 50,000 connections to send messages
To produce an electrical signal…
Extracellular fluid: a neuron is like a bag of fluid hanging in other fluid
Cell membrane (semipermeable): has holes in it that lets ions flow in and out of the cell
More sodium outside of the cell membrane (positively charged), producing a negative charge inside the cell membrane
A neuron is a battery with chemical charges that produce the process of…

The Action Potential (Exam Question)
Resting potential: when neuron is at – 70 volts
When you stimulate this, the neuron loses its negative charge (Depolarization) as a result of putting sodium into the axon (inside the neuron)
Threshold: - 55 volts, every hole that’s in the membrane opens up wide and there is a huge sodium inflow
Neuron goes from – 70 to + 40 volts
Repolarization: bringing the neuron back to the polarity that it used to be, kicking out the potassium (positive ions, making it negative again)
Absolute refractory period: nothing can stimulate the neuron because it is at + 40 volts
Relative refractory period: neuron can be stimulated but the stimulus must be extremely strong
Neuron will eventually regain itself back to resting potential at – 70 volts
Whenever the neuron is below – 70, it is known as Hyperpolarization
*Action potentials only occur in axons, starting in the Axon Hillock and sent right down the axon

Neural Communication
Graded Potentials: change in electrical activity; graded at the postsynaptic membrane
Coding Intensity:
Neuron fires on all – or – none fashion
Height of “spike” fixed

How to code intensity?
1. Neurons have different thresholds
2. Strong stimulus is going to fire more neurons
3. Intensity directly proportional to frequency of firing a neuron
Stronger stimulus = higher frequency of fire
After a refractory period, the neuron will be unable to fire any faster
Refractory period acts as a limitation on the frequency of firing

How do cells communicate?
Inter neuron is connected to motor which accomplishes some movement
NOTE: Neurons never touch each other, and the synapse is important in cell communication
Synapse: tiny gap that separates neurons so that they do not touch; crucial for cell communication
Sherrington’s experiment: measuring latency would be 10 milliseconds if everything was wire together, so it must be the case that neurons do not touch each other and they communicate differently
Synaptic Vessicles: bag of chemicals/ neurotransmitters
Receptor sites: where you get communication working; located on postsynaptic membrane
As the action potential comes down, electrical activity forces vesicles to migrate towards the gap, forcing it to break open and dump chemicals into this synaptic gap
These neurotransmitters drift across the gap and hit the postsynaptic membrane
If these chemicals don’t match the same shape as the receptor site, they do not lock right into this site
Neurotransmitter = key, receptor site = lock
Re-Uptake: process in which after a short period of time, presynaptic membrane tries to suck up all the left over neurotransmitters so that they can be recycled
MAO: neutralizes anything that is left over in the gap and wipes it out completely
Sodium channels open up when neurotransmitters are locked in, causing a positive change in electrical activity
Depolarization occurs here (EPSP) in post synaptic membrane
Potassium channels open up, causing a negative change
Hyperpolarization occurs here (IPSP)

Neurotransmitters
1. Norepinephrine (NE) 
Function: inhibitory (hyperpolarized, more negative) and excitatory Related to: controls arousal and eating
2. Acetylcholine (ACh) 
Function: excitatory and inhibitory Related to: memory, motor, behavioural inhabitation
3. Dopamine (DA) 
Function: inhibitory and excitatory Related to: voluntary movement, arousal
4. Serotonin (5-HT) 
Function: inhibitory and excitatory equally Related to: sleep, thermoregulation, aggression, and depression
5. Gamma amino butyric acid (GABA) 
Function: inhibitory Related to: motor behaviour

***Synaptic transmission:
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What happens when multiple neurons synapse?
How do drugs work?
What are the major structures of the brain?

Neurons:
Semipermeable membrane
Charge due to ions (-70 mv)
Action potential results from Na+ and K+ exchange 
Generate action potentials in “All or None” fashion
Intensity coded as frequency 

Synapse:
Action potential “pushes” vesicles toward gap
Neurotransmitters diffuse across gap
Lock and key receptors
Presynaptic membrane:
Depolarization EPSP
Hyperpolarization IPSP (inhibitory) (becomes more negative, result from opening potassium channels) 

Neurotransmitters:
Acetycholine (ACh)
Norepinephrine (NE)
Dopamine (DA)
Serotonin (5-HT)
Gamme aminobutyric acid (GABA)
**Norepinephrine, Dopamine and Serotonin= used for depression and schizophrenia

Drug Effects:
Increase or decrease amount of transmitter
Processes that terminate transmitter action
Stimulates or blocks receptor sites
Cocaine:
Stimulates release of DA (Dopamine)
Prevents re-uptake
Too much= syndrome with symptoms similar to schizophrenia
Curare:
Blocks receptor sites for ACh (Acetycholine)
Black Widow Venom:
Stimulates release of ACh
Heart starts going faster 
Botulism Toxin:
Blocks release of ACh
Food poisoning
Targets only particular areas in the digestive system and makes you sick 
Nicotine:  agonist (does what you want neurotransmitter to do)
Stimulates receptor molecules, “duplicating” effects of ACh
Smoking “helps you focus”
Caffeine:  antagonist (prevents neurotransmitter from having result you want it to have)
Blocks Adenosine receptor sites
Adenosine makes you sleepy
You will stay wired as the caffeine has blocked the sites
All neurons “Fire” (generate action potentials)
All or none
Intensity coded as frequency
More intense the stimulant, more fast it fires 
Brain can calculate this by seeing frequency of firing

Excitatory Neurons vs. Inhibitory Neurons:
Different transmitters
Influence of receptor sites
May produce the opposite effect
Can result in either one 
Excitatory:
Depolarize Postsnayptic membrane (EPSP)
Inhibitory:
Hyperpolarize (IPSP)
*Both are graded potential 

ESPS’s and IPSP’s are addictive across space and time
“Constant” Inhibition effectively “raises” threshold
controlling them and slowly letting them off later
A single neuron might synapse with many others

Parts of the Brain (limbic system):
Projection Areas:
Motor area
Somatosensory area
Visual area
Auditory Area
Corpus Callosum:
Roughly 200 million nerve fibres
Connects both sides and lets them communicate
You can take a scalpel and cut it, it would have no effect on an individual (done for epilepsy) 
Cerebral Cortex:
Monkeys, whales and dolphins
Four areas (known as lobes)
Parietal lobe- responsible for a bunch of sensory things 
Frontal lobe- big chunk helps with senses
Temporal lobe
Occipital lobe- quite small, main processing unit for vision 
Pons:
Swelling
Generates a lot of timing regulation mechanisms
Sleep etc. 
Cerebellum:
Both cerebellum and cortex have a lot of folds that allow us to pack a lot more material in a small confined space like your skull 
If you were to unfold it= would cover 3 square feet
Primarily responsible for movement related things (not fine movements but a lot of coordinated movements)
Secondary processing unit
Spinal Cord
Thalamus
Midbrain
Medulla
Basal Ganglia:
Base of stuff on the top (towards centre)
Ganglia- bunch of clustered neurons
Hypothalamus:
Small but least part of your brain you want to damage
A lot of hypothetical systems
Eating drinking, etc. 
Sensory input goes through here
Pituitary
Putaman
Caudate nucleus:
Swelling at the end called the Putaman
Involved in inhibitory systems
Amygdala:
People think it is the emotion centre but it is not control centre for it
Aggression is routed through this 
Hippocampus:
Horn-like
Long fibre structure
End of it is the amygdala
Involved in memory 
Committing long and short term memory
*Don’t care about the location, care about what they do 
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Cortical Organization
Neural Disorders
Lateralization
Split Brain

How are the cortical areas organized?
What happens if these areas are damaged?
Is there a separate consciousness in each hemisphere?

Projection Areas:
Topographic Representation
Mapping on brains surface that corresponds to all of your muscles and anything that you can possibly move
Occurs in the motor cortex
Contralateral Control
Opposite side control in each of the hemispheres
Left side hemisphere controls movement on the right side of the body vice versa
Functional Assignment of Space
More functionally important an area is, the more you devote motor control to it
Getting a lot of processing power as a result of this 
Occurs in the motor cortex

How do we get this information?
Scan intact brain (scan intact brain to gain info)
Evidence from brain damage
Direct stimulation of cortex 

Scans:
Angiogram
X-ray of the brain and enhance areas of the brain with some kind of a dye
Ex. Strokes or blood clot in brain and want to see if it is gone (can see blood vessels)
Not great for showing you detailed structures or functions, just blood vessels and whether they’ve been damaged or not
CAT scan
From 360 degree rotation
Different areas or slices of the brain
Can get an idea of brain damage and structural evidence as well
Ex. Coma CAT scan 
Ventricles- spaces in the cortical that allow for the flow of vessels and liquids through the spinal cord
MRI
Expose to strong magnetic field
Good structural information
FMRI- combined with pet scan as well and you can see which areas are taking up glucose at the same time
For any detailed work or important, do FMRI
PET scan
Inject radioactive glucose find out which neurons are picking up the glucose
More intense the colour= the more activity
Not looking at structure, designed to give you functional information (functioning or not functioning?)
Hearing words- certain areas of brain images light up auditory area (temporal lobe is processing)
Seeing words
Speaking words
Generating words frontal lobe involved in higher order processing

Association Areas:
Motor Association Area
Somatosensory Association Area
Visual Association Area
Auditory association Area
*Directly adjacent to the projection area
Send shoots out to association areas because they will figure out how to associate the projections
This is how they are wired
Critical, where you process things, make sense of things, make sense of the world
Integrate & Interpret

Neural Disorders:
Apraxia
Inability to perform smooth actions
Can do the movements, nothing wrong with muscles or motor neurons or motor projection area 
Actions can be done but cannot put the actions together
Agnosia (latin- no knowledge)
Inability to interpret sensory information
No knowledge of what this stuff may be
Prosopagnosia:
Inability to figure out what face they’re looking at 
Will see the face and structures, can say its blurry but will not know who it is
Doesn’t matter if it’s a stranger or family member, they do not know what that sensory information piece is
Problem is a particular association area that is disrupted called that Fusiformgyrus (gyrus is the surface of the fold, fusiform is at the bottom of the brain)
Simply cannot interpret information coming to you
Speech:
Aphasia 
Speech
Brocas’s (Paul Broca who discovered the problem) expressive
Difficulty in stringing words together
Telegraphic speech (“Pass coffee cup me.”)
Near the motor cortex (frontal lobe)
Wernicke’s receptive
Difficulty in understanding 
Not that you cant put words together, you just cant understand what someone has said to you
When you talk as well, you do not know what you’re saying either
Near the auditory cortex (temporal lobe)

Lateralization & Split-Brain:
Left hemisphere- verbal
Language
Reading
Logical thought
Right hemisphere nonverbal
Space perception
Form perception
Synthesis emotion (right tends to be more involved in emotionality)

Hemispatial Neglect:
Results form damage (stroke) to right hemisphere (P&T)
Ignore contralateral special field- usually visual
Do not pay attention to the left side (ex. Ask someone to draw a clock they will draw a circle but the numbers will be all on one side)
Almost unheard of with damage to left
Only found in humans
Lower animals have bilateral spatial representation
As humans evolved, the language centres “crowded” out the spatial in left 

Split brain:
Having the corpus callosum severed or absent, so as to eliminate the main connection between the two hemispheres of the brain
Corpus callosum
Left visual field
Right visual field
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Gene Action
Dominant & Recessive Traits
Polygenetic Effects

How do genes “work”?
What is the outcome with recessive genes?
How is more complex behaviour coded?

Split Brain:
Corpus Callosum
After doing procedure for Epilepsy, you would not know anything had been done to the person who has recovered
Left Eye- optic chiasm 
Left visual field projects to the right hemisphere vise versa

Tests:
What word do you see?
Flash the word “HEART” on a computer, the person will say “ART” because it is in the right visual field which is in the left hemisphere
With your left hand, can you point to the word you saw?
The person will point to the word “he”
He was in the left visual field and it was in the right hemisphere
Left hand is in contralateral control 
Picture of a spoon in the left visual field, and ask them what they saw?
They will not know
Not that the right hemisphere doesn’t know, its that the right hemisphere cannot talk
Right hemisphere knows what’s going on, it just cannot verbalize

Hemi-special Neglect- damage to the right hemisphere

Genetics of Behaviour 
Nature: 
Something were born with (genetic underpinning) vs.
Genes:
Strand-like molecules of DNA
Linked on chromosomes
Karyotype: Genetic Blueprint
What genetic material each individual has
Humans: 23 pairs of chromosome
22= Autosomes
+ Sex chromosomes
XX= Female, Xy= Male
Genes:
Strings of DNA molecules 
DNA provides a template for something called RNA (RNA codes for protein molecules)
Protein molecules are sequence of amino acids
End up being the thing that influences who you are, how you grow etc.
Gene action is always through this pattering (DNA, RNA, Protein Molecules)
Influence of genes is through protein synthesis, there are no genes “for” a particulate attribute
Gene “for” intelligence?
Reaction time- ho fast you respond to a stimulus in front of you

So why not just answer nature?
Environment can influence protein synthesis as well
Genes determine range of possibilities, but not degree of expression
What might be available but not how much of that is available 

Ex. Critical Period
Environmental exposure at specific interval is critical
Ex. White-crowned sparrow must hear adult song between 7th and 60th day 

Important to Distinguish:
Genotype: set of gens inherited
Phenotype: outward expression of genotype (characteristics, behaviours, etc.)
Can not infer Genotype from Phenotype
Outward characteristics may not indicate underlying genetic contribution
Ex. Hair colour (if you have blonde hair, you must have blonde hair genetically)
Cannot differ Genotype from Phenotype (could have had hair dyed etc.)
Locus:
Alleles- gene on one chromosome compared to a gene that’s on another chromosome 
Homozygous
Heterozygous
Phenotypic outcome is always predictable
Dominant alleles- produces effect n either homozygous or heterozygous mode
Recessive Alleles- produces effect only n homozygous mode
Ex. Eye colour
Brown is dominant, blue is recessive
Ex. Hair colour
Dark is dominant, light is recessive 
Ex, Length of ring finger vs. index finger
Short index recessive in females, but dominant in males
Dimples, curly hair, unattached ear lobes, farsightedness= DOMINANT
Not always one or the other…sometimes a blend
Ex. Sick cell anemia= heterozygous yields both
Should have round blood cells but it is shaped as a moon
Polygenetic Effects:
Traits related to action of more than 1 gene or chromosome 
Heritability: h2= variance due to genes over total variance

Nurture: something we learn
*Both interact to produce human behaviour
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