Midterm Review
Chapter 1: Thinking Critically With Psychological Science
The need for psychological science:
Limits of intuition: trying to understand the world can be very unreliable and lead to false info
Limits of common sense: does not generate new knowledge, result of acquired knowledge
	Hindsight Bias: I knew it all along phenomenon
Overconfidence: Tend to overestimate our abilities and our accuracy
	Illusory Correlation: Need science, we see a relation between 2 things when not there
Perceiving order in random events: Tend to see pattern and order where there is none,lottery ticket phenomenon
The Scientific Attitude:
	Curiosity - Hunger/desire to understand the what,how,who
	Open mindedness - Open to diff. Ideas & perspectives, open to change & understanding
	Skepticism - Relation with open-minded, raise questions and assess/demand evidence
	Awareness of - Own biases, values, hidden agendas, limit your own thinking
	Humility - must be humble, remove ego, science is about truth not you, we all fail
	Cautiousness - must be cautious on how we determine our results, probability, change
Correlation:
Operational definition - a carefully worded statement of the exact procedures used in a research study	
Theory - An explanation using an integrated set of principles
Hypothesis - A testable prediction
Correlation - The relation between two things
Correlation Coefficient - Helps us determine how closely two things are related, -1 to +1
A Correlation Coefficient helps us see the world clearly by revealing the extent that two things relate 
Repression towards the mean - the tendency for extreme scores to fall back to the average
	When fluctuating behaviour returns to normal, this is why
Correlations do not come with built in cause - effect arrows but correlations do help us predict
Correlation does not prove causation, correlation indicates the possibility of a cause - effect relationship but does not prove such
Experimental Research:
Purpose - allows us to observe, describe, predict, and explain, Only scientific research that allows you to talk about cause & effect relationship
Independent variable - variable which we manipulate, causes a change in dependent
Dependent variable - researcher measures, effected & changed by Independent
Manipulate the Independent - we have to create at least 2 levels of the I.V
	One will be exposed to the IV, experimental group
	Not be exposed to treatment (IV), control group
Control other Independent Variables - We must control all other IV’s to determine which affected the dependent variable
	Confounding Variables - I.V which can affect the result, not controlled for
	Known Iv - must control, based on research & experience we know will affect
	Unknown Iv - must control, controlled by doing random assignments
		Placebo effect - believing it will work
		Subject bias - do a blind study, keep subjects blind so they have no info
		Researcher bias - do a double blind study, both researcher/subject blind
Statistical Reasoning - Must use statistics, to help researcher to summarize and draw conclusions from data
Descriptive stats - help researcher organize and summarize data, eg percentages
The mean - add up all the numbers and divide by amount of numbers, affected by outliers
The median - score that falls right in centre of distribution, sometimes not a good representation of score
The mode - the most frequent score to occur, not most typical score
Measures of variability - scores in data set can differ , gives an idea of typical difference and typical variability
The range - take highest & lowest score and subtract, takes only 2 
The standard deviation - summarizes on average how close # are from the mean, smaller variability & smaller S.D means more spread out
		Inferential statistics - helps us draw conclusions from our data, inferences
Statistical significance - differences we are observing are real differences, if not statistical significance, likely to be due to chance, can determine if significant by seeing P - value and if small or not
P - value - statistic that varies from 0&1, 0 = probability that results are due to chance is 0%, 1 = 100% chance
	P < 0.05 or P = 0.05, results are significant
	Informed consent - giving patients enough info to get consent
Debriefing - post experimental phase where purpose and deceptions are explained to patient

Chapter 2: The Biology of The Mind
The Nervous System
	2 divisions;
		Central - brain & spinal cord
		Peripheral - All the neurons and nerves outside the Central Nervous System
Function - communication network, receives info from the environment, analyze and organize and interrogate info, use info to send messages to muscles and glands, produces/ greatest conscious experience 
Neurons - Basic unit in the Nervous System, 3 types;
Sensory: Receives info from the environment via sensory organs & transmit into the Central Nervous system
Interneurons - found only in Central Nervous System, carry messages, plus neurons receive info from the sensory
Motor - Receives info from Central Nervous System and transmits to muscles & glands producing movement & behaviour
Structure:
Cell body / Soma - nucleus + DNA, manufactures everything, neurons need to grow develop and function 
Dendrites - Extend from Soma, increase surface area of soma, don't take up too much space, receive messages from other neurons
Axon - when neurons send out messages, it will produce an action potential (electrical impulse / nerve impulse) that will travel down the axon, participates in delivery of the message
Axon branches + terminal buttons (Axon terminals) - release the neurotransmitters
Myelin sheath - white fatty like substance that covers some of the axon, provides insulation, speeds of transmission of info
Synapse - place where neurons meet to communicate 
	Synaptic cleft or gap - tiny space at synapse lotus neurons
	Presynaptic Neuron - the neuron sending out messages
	Postsynaptic Neuron - neurons that receive info
		Communication:	
			Communication within a neuron:
				Brain has dissolves chemicals (sodium, chloride and potassium)
				Inside - more neg ions
				Outside - more pos ions
			Neurons at rest:
				Even at rest neurons still get messages, 
Inhibitory: Tell neurons not to fire, change concentration of neuron so that inside of neuron becomes even more neg,neurons less likely to fire	
Excitatory messages - instruct neurons to fire & change concentration to more positive
Action Potential - all or none phenomenon, whether neuron will produce action or not, no in between, always the same strength, travels down axon in domino effect
Figure 2.1 in text - wrongheaded theory, different parts of the brain control different aspects of behaviour
			Communication between neurons:
They use neurotransmitters to communicate, chemicals that carry messages to neurons, must have healthy amount
Synaptic vesicles - little sacs/bags that carry neurotransmitters
Receptors - For neurotransmitters to deliver messages, must attach to the right receptor or else it won't be delivered
The presynaptic neuron fires an action potential that travels down to terminal buttons
When it reaches, synaptic vesicles attach to membrane of buttons, burst open, 
Neurotransmitters cross gap & attach to appropriate receptors and deliver the message
				After delivering, it must deactivate, 2 ways;
					Reuptake - neurons reabsorb into presynaptic neuron
					Degradation - enzyme will break apart
					If not deactivated, neutral will go crazy
Drugs & Brain:
Synapse - drugs that affect with function of brain interfere with communication, occurs at synapse
		Effects at 3 levels;
			Presynaptic Neuron - Block/reduce/enhance release of neurotransmitters
Activity in the cleft - Interfere with degradation/uptake by either blocking, slowing, speeding up the process 
Postsynaptic Neuron - Can affect in 3 ways
1) Locks & Mimics: Drug molecules will attach to receptor sites and behave like neurotransmitters, and will deliver messages
2) Locks & Blocks - Drug molecules will attach to site & not deliver any messages by blocking receptor site, so neurotrans cant attach
3) Locks & Enhance/diminish - real neurotrans still attach & deliver its messages, drugs enhance or weaken message
		Agonist Drugs - enhance / strengthen neurotransmitter message
		Antagonist Drugs - Block / weaken / reduce activity of Neurotransmitter
The Brain (Central Nervous System) 
	Brain Manipulation - researcher will interfere with functions of the bran and observe
		Surgical - remove something & observe
		Chemical - inject a chemical & observe
		Electrical stimulation - implant electrodes in brain
		Magnetic - will expose to magnetic field
		*Optogenetic - genetically manipulate, responsive to light, to turn on/off
		Sonokinetics - Use soundwaves to manipulate
EEG - put electrodes on scalp, to pick up electrical activity, see what brain is doing
Neuroimaging techniques:
Cat Scan (Ct scan) - use x-ray to take photos from diff angles, show anatomy and structure but not activity of brain 
		MRI - use magnetic field to image brain, anatomy, structure, not activity
Pet scans - inject radioactive glucose, brain uses glucose, more active - more glucose, more active area - more glucose 
FMRI  - uses magnetic field, track flow of oxygenated blood, more active ^ blood
DSI -  maps connections between neurons
MRS - allows us to study & measure biochemistry of brain, allows us to see tumors
Tour of the brain:
Lower brain structures:
Brain stem - begins where spinal cord ends, receive info from all body, transmits info leaving the brain to the body, cross over point (left/right side) life centre, controls processes essential for survival 
Thalamus - top of brainstem, all senses except smell send info, transmits info to higher brain areas, receives higher - transmits lower, filters info, regulates mot,att
Cerebellum - controls voluntary movement (posture, balance), controls automatic skills, lots of neurons, learning, memory, and cognitive abilities, affected by booze
Limbic System - very old, consists of multiple structures, linked with motivation and emotions, 
	Amygdala - emotions, fear and aggression
Hypothalamus - controls vital functions, drives (hunger,eating), maintaining balance of internal body, endocrine system, autonomic system, pleasure centres
	Cerebral Cortex:
Outer layer of brain, ⅓ is visible, lots of neurons here, glial cells outnumber	neurons, classic knowledge,cognitive functions
		2 hemispheres: communicate with corpus callosum, band of fibre
Billions of Neurons, Glial cells “nanny's of the neurons” (bring them nutrients and clean after them)
	Brain Reorganization: 
Brain plasticity (Neuroplasticity) - ability of brain to change with experience/as a result of body and environment
Functional Plasticity - activity in cortex is going to change as a result of experience, brain will recognize itself after injury, reassign functions
Structural Plasticity - area of brain either increases or decreases based on experience
Neurogenesis - ability of brain to produce new neurons after birth, everything you do changes your brain
Our Divided Brain:
Functional Asymmetry - both sides have same function in some ways, but also have specific functions, right - nonverbal, left - verbal, Does not mean we have right & left brain, work together to carry out functions, 
Split brain patients - people who have had their corpus callosum cut/removed to help with seizures
We have a right and left visual field, info flashed into RVF will go to left hemisphere and info to the LVF goes to right hemisphere
Normal brain will flash info into one hemisphere and it will go their only and then through the corpus callosum, the other hemisphere will know.
Split brain patient - info will go to one hemisphere and stay there, other hemisphere left in dark
The HEART example - stare at the dot, show the word heart separated by the dot, patients said they saw the word art, but pointed at the he after. It is the left hemisphere talking, not knowing what the right hemisphere is doing 
			Left Hemisphere - controls language, right body
			Right Hemisphere - controls left body
Spinal Cord (Central Nervous System):
	Highway of information, every piece of info body sends to brain & vice versa goes through here
	Rhythmic movements (Linkedin & associated)
		Walking, flying, swimming, hopping
In spinal cord, we have pattern generators (neurons linked and associated with rhythmic movements & associated with brain)
Helps you walk without thinking of it while you do other stuff
Headless chicken example
		Reflexes are automatic and unlearned, behaviour we are born with
Some are completely controlled by spinal cord not brain because sometimes it's essential for survival and faster to send info to spinal cord than brain
Peripheral Nervous System
Connects body to central nervous system, main job is to carry info, 
	2 systems;
		Somatic - 2 functions
Sensory - sensory neurons receive info via sensory organs than transmit to body
Motor - Motor neurons will receive info from CNS then deliver to skeletal muscle system
		Autonomic division
Controls organs,glands and visceral muscles (muscles we do not intentionally control, eg heart), sends info to them, 2 divisions;
			Sympathetic - excite, arouse, energize the body, prepares for action
			Parasympathetic - calms,relaxes, saves energy
The Endocrine System
Communication network, consists, of glands, not neurons, releases hormones
		Hormones - chemicals released by glands in ES into blood system, delivers messages to body and brain
1) Homeostasis - maintaining internal balance of body (eg insulin)
2) Reproductive - (estrogen and testosterone)
3) Stress Hormones - releases adrenaline, kills neurons
Hormones in textbook - influence our interest in food, sex, and aggression, some are identical to neurotransmitters
Adrenal glands - a pair of endocrine glands that help arouse the body in times of stress 
Pituitary gland - most influential glands, regulates growth and controls other endocrine glands
Brain - Pituitary - Other Glands - Hormones - Body and brain
	Nervous System & Endocrine System
Communication systems, constant interplay, hormones influence and affect brain, Nervous system controls it
	Pituitary Glands
		Under hypothalamus, hormones affect behaviour, exm Rooster

Chapter 6: Sensation & Perception
Sensation 
	The musts of sensation
1) Detection - detect physical stimulation / energy
2) Transduction - physical energy must be translated into a message brain can understand, brain understands electromagnetic messages
3) Transmission - info must be sent to brain for processing
	Sensory receptors - detect physical stimulation, no sensation without it
Bottoms up processing - start with basic individual component of stimulus & we put together complicatedly 
Measuring senses 
Psychophysics - study of interaction between physical characteristics that translate to psychological experiences
Absolute threshold - minimum amount of physical stimulation in order to be detected 50% of time
Difference threshold (jnd) - detects changes in physical stimulation, minimum amount (average) to be detected 50% of time
Weber's Law - for an average person to perceive a difference, two stimuli must differ by a constant minimum percentage, exm two lights differing in intensity by 8%
Signal Detection theory - our ability to detect physical stimulation does not rely on strength of our ability, outside factors (physical & psychological), belief, energy
Subliminal persuasion - when without our awareness, our sensory system is processing a sound for example 
Sensory Adaptation - when we are repeatedly showed to a sensor, will stop responding or reduce dramatically eg smell in room, 
Circumventing S.A - instances where body does not allow severe pain, eyes cannot adapt
Basics of Perception
Def - process by which the brain is going to analyze, organize and interpret sensory info it receives, organize and identify what we sense,
	Top down processing - brain will analyze sensory info with experiences, existing info
	Is it possible to have sensation without perception? Yes, face blindness
Vision
	The stimulus - the eyes must be stimulated by light, light is electromagnetic radiation, travels in a wave, 
	Wavelengths (distance between 2 peaks) - a physical characteristic - psychological experience (eg colour) 
	Amplitude - the height of the wave, psychological experience of brightness
The Eye 
	Focusing light - light must reach retina,
	Retina - innermost layer, 
		Rods & cones
			Bipolar cells
				Ganglion cells
					Axons from these cells form optic nerve
	Blindspot- where optic nerve exits to go to brain, no sensory receptors
	Fovea - best vision resides here
	Rods and cones - sensory receptors, detect light,transduce,transmit, photoreceptors,
		Rods > cones, cones in fovea, rods on periphery
Function - rods are very sensitive to light, see black and white, cones use light to activate,
	Visual Information Processing - more than 30 areas of brain connected to V.I.P , in order of complexities
1) Retina
a) Ganglion cells, processing & analyzing
2) Visual Cortex
a) Features detectors, response to 1 stimulus (neurons)
b) Exm Vertical line
3) Parietal & Temporal Lobes
a) “Where, where in space, track movements
b) what , what you're looking at, identify
4) Parallel Processing
a) Unconscious - parallel - fast
b) Conscious - serial - slow
5) Serial Processing
a)  Steps needed to do a task, goes one step at a time
Colour Vision 
Young - Helmholtz theory (Trichromatic theory)
All we need are 3 primary colours (red,blue,green), from these Light colours we make other light colours, 3 types of receptors
	Opponent - Process Theory
		After image - seeing an object after it's not there
		4 primary colours, Red,Green,Blue,Yellow
		3 color systems: RG,BY,BW
	Bottom Line
With trichromatic theory, researchers found we have 3 types of cones in retina, cells in retina and cells in brain, respond to opposing process
Organization & Interpretation
	Gestalt Psychology
Does Not exist, how brain organizes info, brain organizes info to a gestalt, gestalt is a form a whole, brain does not perceive reality as is, actively constructs reality
Figure & Ground
	Brain organizes info to figure and ground
		Figure - main object, Ground - background
		Same stimulus, more than one perception
Grouping	
	Proximity - elements close to each other are perceived in a single unit
	Similarity - single unit
	Continuity - Elements that flow in same direction
	Connectedness - Elements that are connected to each other
	Closure - Brain using experience to fill in blanks
	*Elements - elements in a visual scene
Depth Perception
	Allows you to see a 3d object in 2d
	Binocular cues - require info from both eyes, 2 kinds
		Convergence - how much they rotate inward, more rotate - closer
		Retinal Disparity - each eye will get slightly diff image, more diff - closer
	Monocular cues - depth that comes from one eye only
Relative size - when object in a visual scene are known to be similar size, than one looking bigger will appear closer
Interposition - objects that block others appear closer
Relative Clarity - clearer an object, closer
Relative Height - higher object, farther away
Relative Motion - objects that are closer, moving faster
Linear perspective - 2 parallel lines that appear to meet, point is farther
Light & Shadow - well lit are closer, more shadow, farther
Motion Perception - image gets bigger & bigger, getting closer
	Stroboscopic movement - still image,brain makes movie
Phi Phenomena - when you have lights next to each other, turned on & off in rapid succession, brain perceives movement
Perceptual Constancy - tendency to perceive shape, size colour of an object remaining the same in spite of changes in retinal image, physical stimulation, 
	Shape - cube from diff angles
	Colour - Red Sweater
	Size - Hillary Clinton photo
Relative Luminance - when brain is assessing colour of object, does not only take in consideration this object, checks how much light is being reflected in environment
Size distance relationship - elephant larger smaller
Perceptual Adaptation - Brain's ability to adapt & adjust to a world that has been artificially created
Sensory Deprivation & Restored Vision - blindfolded for 25 years, eyes would work, motion perception would be somewhat okay and major problem with shape, face and depth perception
Critical period - a period where development of certain experiences must occur to help perceptual abilities  





