Chapter 1: Thinking Critically with Psychological Science

Psychology: a science (laymen) 
Everything psychological is biological.

1. The need for Psychological Science
A. Why?
Limits of Intuition
· intuition can be misleading
Limits of Common Sense
· common sense is only common AFTER the fact
· it doesn’t solve problems
· it is the result of experience, knowledge
· does not generate new info
· Hindsight bias:
· I knew-it-all-along phenomenon
· Natural tendency once we know all the facts, conclusion about something
· We have the tendency to feel we could have “easily forseen the outcome”
Overconfidence
· confidence associated with our knowledge
· we over estimate, exaggerate how accurate our knowledge is
· ex. Lee Deforest(inventor) said no one will ever reach the moon. (he was more confident than accurate)
Illusory Correlation
· we have the tendency to see relationships between 2 or more variables when there are no relationships
· we see a relationship when there is none (ex. Full moon)
· when we believe something, it will change our behavior and memory
· cognitive effects- pay attention to what will support the belief and disregard everything else
Perceiving Order in Random Events
· we are uncomfortable with uncertainty
· we don’t like randomness
· we look for patterns and explanation

B. The Scientific Attitude
Curiosity/passion is necessary

Open-mindedness- must be open to new ideas/experiences
· must be open to experiences that are different than ours
· need to work really hard to be able to have multiple perspectives
Skepticism- must balance with open-mindedness
· cannot be too open-minded “SHOW ME THE EVIDENCE”
· cant be too skeptical
Awareness- be aware of our own biases
-must work very hard to stop our biases from influencing us
Humility- be humble
1. we’re not the only smart brain out there- respect other minds
2. get your ego out of the way- understand phenomena objectively
3. no matter how smart, prepared we are, we WILL make mistakes, we WILL fail
Cautiousness about how we present our results
· our results ARE NOT diving truths
· we deal with probability in science
· our results confirm or do not confirm 
· results are NOT PROOF

C. The Scientific Method

Observation- can be casual; casual must become systematic
Theory- is not fact, is not truth
· a tentative explanation, an attempt at explaining
· will help organize, summarize and integrate my observations
Hypothesis testing- not truth or fact
· a tentative statement, prediction about the relationship between 2 or more variables
· MUST follow scientific methodology
· Must operatinally define our variables
· Researcher MUST clearly, precisely, concretely state how he will measure the variable (operational definition)
Replication (ABSOLUTE MUST)- must retest and retest and retest
	Generate or refine existing questions

2. Types of Research Studies
A. Descriptive Research
1. Purpose
· observe and describe
· systematic observation in order to answer when, where, what, how of behaviors (NO WHY)
· descriptive research does not answer the “WHY”
2. Case Study
· study one person or a very small group of people
· study them IN DEPTH
· Advantages:
· Most in depth study
· Great first step in research
· If very complex, case study is good start
· Great to document
· Disadvantages
· Research bias: important to video tape everything
· The sample is so small we cannot generalize
3. Survey
· can be used in descriptive research and correlational research
· ask a large sample of people questions about opinions, beliefs, etc..
· representative sample
· in order for survey to be scientific and accepted you MUST have a representative sample
· must be representative of your population
· the characteristics of sample must closely reflect, mirror, parallel characteristics of your population
· How?
· Random sampling
· Every person in your population has an equal chance of participating in survey
· Researcher does not chose, you cannot volunteer on your own
· If you don’t do random sampling, your research has no scientific value
· If not random, we introduce systematic bias data therefore you cannot generalize and cannot make predictions
· Advantages:
· Very easy
· Can include a large number of people
· Can include people normally excluded from research
· Sometimes it is the only way we can get information
· Disadvantages
· People will lie to you (some people)
· People misjudge themselves therefore give wrong info
· Wording effects (must word questions properly)
· Person asking question could influence answer
4. Naturalistic Observation
· the researcher will leave lab and go into real world and does observations
· cannot interfere, manipulate variables, can ONLY observe
· Advantages
· Sometimes, this is the ONLY way to study something (sometimes it is unethical to study in labs) ex. Bullying
· Reality research
· Are able to detect and uncover patterns of behaviors or facts that we may never find in any other way
· Disadvantages
· Researcher bias (make sure to videotape!) 
· We cannot generalize to other environments
· Your presence as a researcher could influence the people you are watching
B. Correlational Research
1. Purpose
-observe, describe, predict
with correlational research, I am going to use it to answer this question: “Is there a meaningful relationship between 2 or more variables?”
2. Do they Co-vary?
· if one variable changes, does the other change too? YES
3. In what direction?
· we have 2 different types of correlations:
· positive: 2 variables will change in same direction (if one goes up, the other goes up too)
· negative: variables move in different direction (if one goes up, the other goes down)
4. To what extent? (how strong?)
· correlational coefficient: “r” is a statistic that tells if positive or negative and how strong the relationship is
· “r” varies from (-1) to (+1)
· -1   0   1
· signs (- and +) DO NOT TELL STRENGTH
· numbers indicate how STRONG relationship is
· 0 = no relationship
· closer “r” is to 1, the stronger the relationship and better the prediction
· when “r” is closer to 0, the weaker the relationship is and the ability to predict is lower
· ex. -0.88 is stronger than +1.3
· (ABSOLUTE VALUE ONLY)
5. Advantages
· excellent first step
· cheaper
· great when no other option
· describe and predict
· predict- all we need is info on one variable to predict the other variable
· better lives
6. Disadvantages
-can NOT infer causality( cant say one variable causes the other)

C. Experimental Research
1. ONLY research that allows to talk about case and effect (causality)
(variable A causes change in variable B)
· Independent variable – causing its change in another variable
· Influencing another variable
· Affects another variable
· Dependent variable- variable being changed
· Confounding variable (confusing)- independent variables that researcher is not studying
· however it can influence/affect his result (DV)
ex. Lipitor lowers cholesterol.
A healthy diet could be confounding variable.
Lipitor- independent variable
Cholesterol- dependent variable
Researcher manipulates the IV he is studying.
Researcher will control confounding variables. ??????
2. Manipulate the Independent Variable
· we will create at LEAST 2 levels of the independent variable we are studying
· we are going to create at LEAST 2 groups in our experiment
· one group will be exposed to independent variable we are studying and the other groups will not
· the group exposed to the independent variable = experimental group
· the group not exposed to the independent variable = controlled group
3. Control all other Independent Variable (confounding variables)
· Control known independent variable
· Control unknown independent variable
· There are independent variables that we know nothing about and must control them
· Random assignment will be used to control for unknown IV that could affect our results. Chance will determine what group subject will be in. Researcher does NOT ASSIGN and subject cannot choose what group they’ll be in
· Purpose of control- to make sure results are due to manipulation of IV  and nothing else (make sure IV is causing the change)
· If no control, no clue what caused the change in the DV
· Placebo Effect- need to control it
· Placebo- substance/treatment that is neutral (inert), not going to hurt you or help you
· Placebo effect- scientifically documented, FOR REAL
· we have tendency to feel better if we believe the treatment is going to work, even if treatment is fake 
· Blind and Double-blind Procedures
· Blind study- keep subject in the dark. Do not tell them purpose of study, keep in dark to CONTROL SUBJECT BIAS
· Double blind study- keep subject in dark and researcher in dark. Researcher can’t know who is getting placebo or actual treatment to control research bias




Statistical Reasoning
Statistics are mathematical tools that researchers use to summarize/analyze our data
2 types of statistics:
A. Descriptive Statistics
1. Purpose: summarize/organize data (ex. Class average)
2. Measures of Central Tendency
· Statistics that will give researcher an idea about the typical score in his distribution of scores
· Median- the score that falls right in the center/middle of a distribution of scores (scores in distribution must be ordered)
· 50th percentile (median)- half of scores lie about it and half lie below it
· CAUTION: sometimes it looses a lot of info
· The mode- score that appears most frequently in a distribution of scores.
· CAUTION: the most frequently occurring score is not necessarily the most typical
· The mean- add up all the scores in distribution and divide by the number of scores
· The most used type of central tendency
· CAUTION- super super sensitive to extreme scores (scores that are too high/ too low)
· Extreme scores will distort mean therefore not a good representation of typical scores
3. Measures of Variability:
· to find out the typical variation between the scores or between the scores and the mean (how much do the scores different from mean or from eachother)
· The Range- highest score to the lowest score
· Limitation- takes in consideration only 2 scores
· Standard Deviation (used mostly)
· A better measure of variability then the range
· Takes into consideration every single score in the distribution of scores
· We will ask for every single score the following question: “how far away is this score from the mean?”
· Once covered all of the scores, you take info and use a specific formula to calculate the standard deviation
· As a result, standard deviation gives an idea about the typical difference between individuals scores and the mean
· In other words, standard deviation tells us how clustered the scores are around the mean, or how spread out they are around the mean
· When scores are clustered around the mean, standard deviation is smaller
· Spread out far away from the mean- standard deviation is higher; more variability between distribution
B. Inferential Statistics
· purpose: help to make judgments/ conclusions/ inferences out of my results
· allow me to answer: “are my results statistically significant or are my results due to chance?” If statistically significant, they are reliable and meaningful. If they are due to chance, they are not reliable or meaningful, therefore what I am observing is due to an accidental variation
· ex. If results are significant, you can say: “Smoking causes cancer.” Results are considered statistically significant when the probability that they are due to change is VERY small!
· P. value- probability that the results are due to change
· Range from 0 and 1
· Ex. P= 0.6 = 60%
· Probability has to be very small. What is very small?
Results are significant if P is less than/equal to 0.05





























Chapter 2: Biology of the Mind

The Nervous System

1. Function and Structure:
· Nervous system divides into CNS (brain and spinal chord) and PNS (all the nerves in the body that are outside the CNS)
· Communication network (complex)
· Receives info from the environment
· Organize, analyze, and integrate this info
· Use the info to send out messages to muscles and glands
· Conscious experience- awareness of ourselves and the environment
· We have no idea how NS provides consciousness

2. Neurons
A. Basic function 
· basic unit of communication in NS
· 3 types:
· sensory neurons- receive info from environment
· motor neurons- carry messages to muscles, etc..
· interneurons- the most complex job in NS
· they analyze, organize and integrate info
· you ONLY find them in CNS
· we have BILLIONS of them
B. Basic Structure
-different shapes and sizes
· Cell body (soma)- control centre of the neuron
· Has the DNA and produces everything the neurons need to survive, grow and to repair itself and to FUNCTION!
· Dendrites- thin, tube-like
· 2 main functions: increase SA of soma and receive messages from other neurons
· Axon- thin, tube-like
· Carry out messages (main job), carry out the action potential (electrical impulse)
· Axon branches
· Axon terminals/buttons
· Release the neurotransmitters
· Myelin Sheath
· Some axons are covered with it
· White, fatty substance
· Insulates the axons from other substances
· Speeds up transmission of the AP
· Multiple sclerosis is when myelin sheath gets destroyed
· Synapse- the place where the neurons meet to communicate
· Synaptic cleft/gap- little space between 2 neurons at the synapse
· Presynaptic neuron- sending out a message
· Postsynaptic neuron- receiving the message
C. Communication
1. Communication within a neuron
· 80% water (brain)
· intracellular fluid (water within neuron)
· extracellular fluid (water outside neuron)
· Dissolved chemicals, such as: Na, Cl, K
· The ions are found outside and inside the neuron HOWEVER theyre found in different concentrations. 
· Concentrations will change depending on what’s going on with the neuron
· Membrane of neuron is PORUS- materials can go in and out of cell
· Selectively permeable- ions cannot move as they please, there are rules and regulations
· Neuron at rest: its not fired
· Inside: higher K, more (-) ions, negatively charged
· Outside: higher Na, more (+) ions, positively charged
· Resting membrane potential of neuron: -70mV, polarized (- inside, + outside)
· Even at rest, neuron is receiving messages from other neurons, which change the concentration if ions, and it is going to change the electrical charge inside the membrane
· Inhibitory messages- you cannot fire! This changes the concentration of ions, the membrane will hyperpolarize
· Hyperpolarize: membrane becomes more negative than at rest
· Neuron is less likely to fire
· Excitatory messages- tells the neuron to fire! Send info to other neurons. Changes the concentration of ions
· Number of sodium ions will go into the cell, which increases the number of + ions which will depolarize the membrane
· Depolarize- membrane becomes less (-) than at rest (more likely to fire)
· when is it going to fire?
· When depolarization of membrane reaches about -50mV (threshold of excitation (when neuron will fire))
· Large number of Na come into cell therefore increase the number of + ions inside cell
· Membrane will depolarize to +40 mV
· At this poin, K starts leaving the cell in large # - this gives a decrease in + ions in the cell and membrane will repolarize (become more negative again)
· Becomes so negative that it is more (-) that at rest, therefore neuron goes through a refractory period
· Refractory period- neuron cannot fire anymore
· Na/K pump kick in and will pump K back in and kick Na out
· Neuron will go back to its resting potential (-70mV, polarized)
· Keep in mind:
· All or none phenomenon (action potential):
· Every time neuron fires, the AP is the same strength
· AP from beginning to end is the same strength
· AP travels down axon in a domino-like-effect
2. Communication between neurons
· Neurotransmitter:chemical molecules made by the neurons, and neurons use them for communication
· synaptic vesicles: little bags that contain neurotransmitters
· receptors: structures that you find on the membrane of post-synaptic neurons. Neurotransmitters attach to receptors and deliver the messages. SPECIFIC NEUROTRANSMITTORS HAVE SPECIFIC RECEPTORS
· the presynaptic neuron FIRES, therefore AP travels down the axon and reaches the terminal buttons. At terminal buttons, synaptic vesicles attach to membrane of terminal buttons, they burst open and release the neurotransmitter and cross the synaptic cleft and bing to the receptors
· fate of neurotransmitter: once delivered, it pulls back from receptor and:
· reuptake- neurotransmitter goes back to neuron that released it and is repackaged and recycles for neuron to use it again 
· degradation- enzyme comes and breaks down neurotransmitter while in cleft
· Why? If neurotransmitters are not removed, they will deliver the message over and over again, which over stimulates the NS, or over inhibits the NS
D. Neurotransmitters
· you need a healthy and balanced levels of neurotransmitters in order to function properly
· Dopamine- healthy levels = good mood and pleasure out of life
· If levels decrease, Parkinson’s disease- motivation, mod and pleasure in life goes down
· If levels increase, some cases of schizophrenia
· Check out page 53 in text (table 2.1)








	Neurotransmitter
	Function
	Examples of malfunctions

	Ach
	Enables muscle action, learning, memory
	Alzheimer’s disease- Ach- producing neurons deteriorate

	Serotonin
	Affects mod, hunger, sleep, and arousal
	Undersupply linked to depression. sOME ANTIDEPRESSANT DRUGS RAISE SEROTONIN LEVELS

	Norepinephrine
	Helps control alertness and arousal
	Undersupply can depress mood

	GABA (gamma-aminobutyric acid)
	Major inhibitory neurotransmitter
	Undersupply linked to seizures, tremors, and insomnia

	Glutamate
	Major excitatory neuron involved in memory
	Oversupply can over stimulate brain, producing migraines or seizures ) which is why some people avoid MSG, monosodium glutamate, in food)
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E. How drugs and other chemicals affect the brain (antidepressant, cocaine, etc)
· Synapse- drugs influence of functioning of brain at synapse in 3 ways:
1. presynaptic neuron: inhibits release of neurotransmitter (stops/reduce it). (ex. Botox stops release of Ach.) Drugs can facilitate release of neurotransmitter. (ex. Coffee makes neurons leak)
2. activity in cleft- affects the uptake (blocking/speeding up/ slowing down). Drug could interfere with degradation (blocking/speeding up/ slowing down)
3. Postsynaptic neuron- drug locks on receptor and mimics the neurotransmitter (does exactly when neurotransmitter does)
a. Locks and blocks- attaches to receptor and doesn’t do anything, except blocks the neurotransmitter from attaching to receptor
b. Locks and enhances or diminishes- drug comes, locks onto receptor and either enhances or reduces the activity of neurotransmitter
Drugs:
a) Agonists- drugs that will mimic or enhance or facilitate the activity of neurotransmitter
b) Antagonist- drug that either blocks activity of neurotransmitter or reduces activity of neurotransmitter




3 levels:
1. Presynaptic neuronAgonist or antagonist for each one?


a. Inhibit
b. Facilitate
2. Activity in the cleft
a) reuptake
b) degradations
3. Postsynaptic neuron
a. Locks and mimics
b. Locks and blocks
c. Locks and enhances or diminishes


































The Brain (CNS)

A. Introduction
· The ancient Greeks wanted to know what every body part did
· They weren’t impressed in the brain
· Aristotle decided that the heart was the source of our thinking and all the brain did was cool the blood of the body
· Most people believed this, except Hypocrates- Father of Modern Medicine
B. Tools of Discovery
1. Clinical observation
a. The oldest method we have to study and WAS the only method we had
b. We observe and watch someone when they get injured
c. Brain dissection- see whats wrong with the brain
d. Collected a lot of data doing clinical observation and brain dissection
2. Brain Manipulation
a. Surgical- do surgery on brain, take apart of brain, or cut off connections in brain and sees what happens
b. Chemical- inject something in brain which activates/deactivates brain and see what happens
i. they discovered that the left hemisphere was responsible for language
c) electrical- implant electrodes in area in brain of interest and send a weak electric current and watch to see what happens
d) magnetic- expose area of brain of interest to a magnetic field it will activate/deactivate it. Used as therapy for depression
e) Optogenetics- they genetically engineer the neurons so they respond to light, and they expose the area of brain to the light
a. can be very specific and target it on a very specific area
3. EEG
a. Created in 1929 and still using it today
b. Place electrodes on skull and those electrodes pick up electrical activity of brain, and with help of computer we can see it in terms of brain waves
c. Allows us to see brain in action
d. Today, its so sophisticated we can pick up the activity for a single neuron
4. Neuroimaging Techniques
a. CT or CAT scans
i. Super sophisticated X-RAY machine
ii. Takes fast and lots of x-ray images from multiple angles
iii. With help of computer, they put images together
iv. it does not show the brain in action 
v. shows structure of brain, and if there is a tumor, etc.
b. PET scans
i. Invasive
ii. Inject with radioactive material (ex. Radioactive glucose)
iii. Computer follows activity of radioactive glucose
iv. For any part of body
v. Brain is a glucose “junkie” (contains 20% of body’s glucose for ENERGY)
vi. More active a brain area is, the more glucose it will consume
vii. If you want to see brain in action, use PET Scan
viii. Red/yellow- high area of activity (lots of glucose)
ix. Blue/violet- not much activity going on
c) MRI
i. Non invasive (to date)
ii. We are exposed to a powerful magnetic field
iii. When tissue is exposed, they start emitting electromagnetic radiation
iv. Computer picks up this electromagnetic activity and translates it to images of brain
v. DOES NOT show brain in action, just a picture
d) fMRI (functional)
i. different than MRI
ii. fMRI shows brain in action
iii. to date- non invasive
iv. exposed to powerful magnetic field
v. tracking the activity of oxygenated blood
vi. more active the brain is, more oxygenated blood will get to that area
C. Tour of the Brain
1. Lower Brain Structures
a. Brain stem- the oldest part of the brain, over 500 million years old
i. Connects brain to spinal chord
ii. Acts as a relay station- all info ging into brain has to go through it, and all info leaving brains as well
iii. A cross-over point: info coming from right side of body, once it reaches brain stem, crosses over to left side of brain (and vice versa)
iv. Life center of the brain: controls a number of vital body processes
1. Medulla- controls breathing, heart beat, swallowing, vomiting, etc.. If you have damage to it, you’re DEAD
2. Reticular formation- controls consciousness, awareness, alertness, sleep, If you inure it, you can end up in coma
b) Thalamus- center of brain and sits on top of brain stem
i. Relaty station
ii. All of your senses except small one send info to thalamus where it sends it to higher brain areas
iii. Receives motor information from higher brain areas and passes it to other brain areas
iv. Not only a relay station, it also filters incoming information and highlights some of it and decomposes some of it
v. Recent studies indicate that the thalamus is a part of the system in the brain that directs attention to particular stimuli
vi. Regulates attention, motivation, and awareness
c) Cerebellum- piggy back ride on brain stem
i. The “little” brain
ii. Controls balance, muscle tone, voluntary movement
iii. When you injure it, movements become jerky and standing/walking may become impossible, even if NOT paralyzed
iv. Involved in learning skills that become inhabitual (ex. Writing, typing)
v. Only 1/10th of brain volume
vi. Over ½ of brains neurons are in cerebellum
vii. Neurons in cerebellum have 20x more connections (synapses) than rest of brain
viii. COULD be involved in higher mental functioning
ix. Involved in learning and memory
x. Alcohol affects cerebellum (it gets drunk)
d) Limbic System- 200 million years old
i. Consists of a number of different structures
ii. Is linked to emotion, learning, motivation, and vital bodily processes
iii. Amygdala- associated/linked with emotions
· Involved in production of emotion
· Involved in fear and aggression
· Detection threatening stimuli and alerts us to it
· Will detect a threatening stimulus even if you are not consciously aware of it
· Involved in formation of memories that have an emotional tone linked with them
iv. Hypothalamus- hypo means below (below the thalamus)
· TINY –sixe of peanut
· Controls so many vital functions that it is considered to be “brain within the brain”
· Controls many drives essential for survival. Ex. Thirst, hunger, horniness, etc..
· Maintains homeostasis- maintain balance of internal environment of body
· Controls endocrine system- hormones! 
· Controls autonomic system
· Connected/associated with pleasure centers of brain
· Reward deficiency syndrome (theoretical)
· Some people who take drugs have sluggish and malfunctioning pleasure centers
· They do drugs to JOLT their pleasure centers
2. Cerebral Cortex = Outer layer
a. Intro- outer layer of the brain
- The youngest part of brain (2 million years old)
-Only 1/3 visible
-The rest is hiding in folds and grooves
-The grooves give us more tissue in a smaller place???
-Made of billions of neurons!
-Glial cells or Glia
-the “nannys” of the neurons
· provide neuron with oxygen, nutrients, support them, clean after them, get rid of dead neurons
· researchers are beginning to believe that glial cells are involved in higher mental functioning like learning and memory
· they outnumber the neurons in the cortex
· much bigger than neurons
· 2 hemispheres: Left and Right
· Corpus Callusom- connect the 2 hemispheres
· Bundle of axons/nerves and there are millions of them
· Used for exchange of info between 2 hemispheres
· Each hemisphere has 4 lobes: frontal, parietal, temporal, occipital
· Each lobe has a primary association area
Primary Area in every single lobe:
· processes info that’s either sensory or motor
· Primary auditory cortex- found in temporal lobe, processes auditory info
· Primary visual cortex- found in occipital lobe, processes visual info
· Primary motor cortex- one ear to other ear
· found in frontal lobes
· motor info related to voluntary movements
· right part services left part of body and vice versa
· every body part is represented in motor cortex
· body parts that are adjacent to each other are serviced by areas in the motor cortex that are adjacent to each other
· the actual size of the body part has nothing to do with the size of the area the brain is going to assign to it
· Primary sensory cortex- found in parietal lobe
· Receives info from muscles, joints, tendon, skin
· Processes info about touch, temperature, pressure, body parts, location and position
· Right part services left part of body (vice versa)
· Services every body part
· Body parts adjacent to each other are serviced by part of the brain that are adjacent to each other
· The actual size of body part has nothing to do with the size of area the brain is going to devote to it
Association Areas
· there is one in every lobe
· they are larger than primary areas
· we have largest association areas of all animals
· because of them we have mental superiority
· they are responsible for complex mental function (memory, language, thinking, etc.)
· we are adaptable and flexible because of them (capable of changing)
· (SEE HANDOUT)
Brain Reorganization
· Brain plasticity:
· Researchers believed that once brain matured, that was it, nothing would change
· We know differently now today
· Brain plasticity is the brains ability to change/modify (plasticity)
· The brain can continue to change to the end of its days
· Ability of brain to reorganize itself from damage
· Brain changes with experience
· Response to stimulation and challenge, the brain can change
· Functional plasticity- ability of brain to reorganize itself from damage. Shift functions from damaged to undamaged areas
· Structural plasticity- brains ability to physically change as a result of experience (ex. Hypocampus of taxi drivers in London)
· Neurogenesis- brains ability to continue to generate new neurons after birth (including adulthood)
· Researchers believed that after birth we couldn’t produce new neurons, which is NOT TRUE
· The brain DOES produce new neurons

D. Our Divided Brains
a. Functional asymmetry
i. Association areas in right and left hemispheres have different functions, abilities, tasks to od
ii. Most of information about functional asymmetry came from split-brain patients
b) Split-brain patients- suffered from severe epilepsy (many seizures)
i. Cut off corpus callusom (bundle of nerves/axons that allows communication between 2 hemispheres to reduce the seizures, AND IT WORKED!
ii. Patients came back saying they had 2 minds
iii. Turns out cutting corpus callusom was not a good idea

KEEP IN MIND:
· right visual field and left visual field (RVF and LVF) does not mean right eye or left eye
· info sent from RVF will go to left hemisphere
· info sent to LVF will go to right hemisphere
· Normal brains- when you flash something to just ONE hemisphere, the other hemisphere will know about it anyways because the 2 hemispheres communicate via corpus callusom
· Split-brain patients- sending info to one hemisphere, the other one will not know about it (under experimental conditions) because the corpus callusom was cut off therefore no communication between the 2 hemispheres
· LH controls language and right body
· RH controls left body
c) Split-brain experiments (MIDTERM)
i. Flash an apple to left hemisphere therefore it can speak about it
ii. Flash apple to right hemisphere, patient won’t see anything
(LOOK OVER TEXTBOOK)

Spinal Cord (CNS)
-connects body to brain
-relay station (information highway)
· Every bit of info going to brain goes through spinal chord and vice versa
· If you injure spinal chord, the part below it will lost sensation and become paralyzed
· Rhythmic components of movements through pattern generators (do it without us even thinking about it)
· Reflexes- usually most behaviors are controlled by brain
· Spinal reflexes come from spinal chord
· Automatic, unlearned, involuntary behaviors
· To enhance survival, it takes less time to go through spinal chord (ex. Putting hand on hot surface)

Peripheral Nervous System (PNS)
· connects the body to CNS and vice versa
· main job carries info from CNS to rest of the body and vice versa
· consists of all the nerves in body that are outside CNS
· 2 main divisions : somatic and autonomic
· Somatic NS: collects info from senses (eyes, ears, etc..) and sends info to CNS via sensory neurons
· carries motor info from CNS and sends it to skeletal muscles (muscles attached to bones and they move your skeleton) via motor neurons
· Autonomic NS: controls glands and organs and visceral muscles (do not move skeleton, muscle not controlled voluntarily (ex. Heart, pupils, muscles in digestive tract). 2 Divisions:
· Sympathetic- arouse the body, energize, mobilize energy so we can take action
· fight or flight response- when we are under stress it puts body in position to fight or flight
· Parasympathetic- does opposite; it calms, relaxes body and allows body to regenerate
Endocrine System
· communication network
· consists of a number of different glands found throughout the body, which release hormones in the blood stream
· Hormones- chemical messengers released into the blood stream by endocrine glands. They deliver messages throughout the body including the BRAIN!
· 3 major types:
· Homeostasis (see earlier)- ex. Insulin that keeps blood sugar in healthy level
· Reproductive hormones- ex. Testosterone and estrogen
· Stress hormones- ex. Released when body is under stress to help deal with stress. Ex. Cortisone, epinephrine (adrenaline), norepinephrine (noradrenaline) 
NS and Endocrine System
· 2 separate systems, but there is constant interaction between them
· NS controls endocrine system via hypothalamus
· Even though it controls it, the hormones of the endocrine system will influence and affect the NS

Pituitary Gland “Queen Gland”
· controls ALL endocrine glands, HOWEVER, itself is controlled by hypothalamus

Affect Behaviors- hormones do influence/affect behaviors, mental processes, motivational processes, etc..

STUDY EXAMPLES OF PLASTICITY

















Chapter 6: Sensation and Perception

1. Basics of Sensation
a. The musts of sensation
· we are sensing the world
· 3 musts:
· Detection of physical/chemical stimulation. We can only detect a small fraction of the energies out there
· Transduction
· Physical energies that must be translated into a language the brain can understand
· The brain understands AP, neurotransmitters, electrochemical messages (neural messages)
· Transmission- whatever is detected and transduced must be transmitted to brain
(if you are missing one of these 3 musts, you will not feel sensation)

· Sensory receptors- highly specialized cells that detect physical energy from environment and they transduce and translate it. Without them you can’t see/hear/etc..
· Bottom-up processing- sensation is a bottom-up process
· We start from scratch and build up (ex. Building a cronut)
· The Question: is it possible to have sensation but not have perception?
· Yes- the senses could be working super well, but the area of the brain that interprets the info could be damaged. (ex. Prosopagnosia- can see faces, but can’t recognize familiar faces (including their own). It is an injury to the right temporal lobe. 
b. Measuring the Senses
i. Psychophysics- study relationship between physical characteristics of stimuli and our psychological experience of them
ii. Absolute Threshold – if we can detect an energy, it must be strong enough to detect.
· Researchers look to see what the minimum amount of energy that must be present in order for us to detect it 50% of the time
· LOOK AT EXAMPLES





iii. Difference Threshold (JND)
-It is important to detect changes in physical stimulation
-It is essential for survival
-The minimum change in stimulation that must be present in order to notice difference 50% of the time
-Webber’s Law (GO OVER IN TEXTBOOK)




iv. Signal detection theory
· thresholds vary from one person to the next but also vary for the same person from one time to the other
· our ability to detect stimulation does not depend only on the strength of the stimulation- it requires us to make a decision/ judgment which is affected by a number of factors (emotion, health, motivation, happy, sad, etc..)
v. Subluminal Stimulation
-Can subliminal stimulation affect behaviors? (LOOK IN TEXT AND STUDY FOR MIDTERM)








c) Sensory Adaptation
· if exposed to same stimulus time and time again and this stimulus is not changing or frecking, our sensory receptors will stop or decease in responding to it (ex. You feel putting underwear on, but than forget about it a few minutes later)
· value: 1. Important for survival (we have to tune out anything not threatening because our attention is a limited resource). 2. There is lots of stimulation around us and if we pay attention to every stimulation, it will get overwhelming and we will crash
· Circumventing surface area (????)
· Intense pain- no sensory adaptation
· Eyes- they are constantly making tiny little movements therefore they do not adapt
· If you force eyes to adapt, things will become invisible
· GO OVER EYES IN TEXTBOOK














2. Basics of Perception
A) Intro- your brain receives info collected by sense and it will organize, analyze, integrate and it will interpret info in a meaningful way
· Top-down processing: we do not start from scratch
· brain will use its past knowledge/beliefs/experiences and will influence and affect how we interpret something
· The question: is it possible to have perception but have no sensation?
· YES! It is possible. Hallucination (no sensation) from drugs, schizophrenia, etc..
B) Influences on Perception
· Perceptual Set- mental position to perceive and interpret things in a certain way (past experiences, religion, culture, etc.)
· Context effects- context we’re in will influence/affect how we will interpret something. Same stimulus can be detected differently in different context. 
· States of Being- our physical, mental, emotional, motivational states will influence/affect our perception. Ex. Being tired or excited may have different perceptions on writing a paper
3. Vision
A) The Stimulus
· for us to sense, there has to be physical stimulation
· light is the physical stimulation for vision
· even if you have healthy eyes, without light you cannot see
· light is a form of electromagnetic radiation and is part of the electromagnetic spectrum
· the light the human eye can detect is visible light
· 2 characteristics of light: light is physical energy and travels in the form of a wave
· length of wave is distance between 2 peaks. It is a physical characteristic translated into psychological experience of color. (Color does not exist in the world, it is perceived as the light wave reflected in our eyes)
	Long wave
	Red

	Medium wave
	Green

	Short wave
	blue


· Amplitude- height of the wave. Physical characteristic that will translate into psychological experience of brightness.
B) The Eye
· Focusing light
· Light goes through cornea and than travels through other eye structures until it reaches the retina
· CHECK OUT FIG 6.13 AND KNOW STRUCTURE OF THE EYE
· Retina- structure
· Very complex, back of the eye, multilayered
· Retina is as thin as sheet of paper
· Innermost layer (back): rods and cones (sensory receptors in retina)
· They send info to bipolar cells which send their info to ganglion cells
· Optic nerve: carries sensory info from eye to brain
· Made up from axons of ganglion cells
· Blind spot- where optic nerve exits the eye
· If light hits this spot and this spot only, you will not see because there are no sensory receptors at that spot
· Fovea (center of the retina)- responsible for best, finest vision
· Retina- Rods and Cones
· Sensory receptors and photoreceptors- detecting, transducing and transmitting
· NEED THEM TO SEE, they detect the light.	
· Differ in shape, differ in number (more rods than cones)
· Differ in function
· Cones- not very sensitive to light. Require lots of light to get going
· allow us to see in color, black, white, and grey
· do not detect movement very well
· Rods- supersensitive to light (just require a little light)
· Used at night when dark
· Allow us to see ONLY black, white, grey
· Do NOT see color
· Better than cones at detecting movement
· Involved in peripheral vision

· Both differ in location: 
· Cones- high concentration in center (fovea) and les and less of them as we move away from fovea
· Rods- no rods in fovea, found mainly in periphery 
· Both differ in connections to bipolar cells
· Several rods connected to 1 bipolar cell
· Possible to have 1-1 connection with cones
C) Visual Information Processing
In order of increasing complexity:
1. Retina- actual processing of info begins
a. Process of analyzing begins with ganglion cells
2. Visual Cortex
a. From retina to visual cortex
b. In it, there are feature detectors- highly specialized neurons. They respon only if there is a specific stimulus. Ex. Some respond ONLY to vertical ines, or horizontal lines, etc..
c. Ultimately it gets to:
3. parietal (where) and temporal (what) lobes
a. “what” –info gets analyzed to let us know what object is used for
b. “where”- tells me the location of the object in space. Directs movements towards it. You can follow the movement of the object you’re looking at. Damaged pathway doesn’t allow us to find location
4. Parallel Processing
a. Serial processing-like computer. Does things step by step, must do step one before doing step two
b. Parallel processing is completely different
i. Brain takes complex job and breaks it down to pieces
ii. Different groups of neurons will handle different pieces
iii. Different groups will work separately but simultaneously
iv. Once they are done with work, they communicate with each other and you and I see the finished product
D) Color Vision
1. Young –Helmholte Theory (GO OVER IN TEXT BOOK)
· Trichromatic theory that explains color vision
· Based on observation, researchers concluded we have 3 primary light colors: red green blue
· We only need red, blue, green light to create thousands of lights of colors 
· Based on primary colors, there must be 3 different types of cones in the retina
· While each type can respond to a number of different light waves, each type is responsive to a specific light wave (length)
· Some are responsive to long, medium, and short waves
· Your brain observes and watches to see what type of cones are being activated, what combo and to what degree
· Based on this, brain will determine what to see
· When all 3 are strongly activated, wee white
· When all 3 are strongly inactivated, we see blank
· S (65%) + M (30%) + L (5%) = blueish-green
2. Opponent-Process Theory
· proposed by Hering (19th Century)
· he critizied the trichromatic theory because it wasn’t enough to explain color vision
· for him there are certain visual phenomena that trichromatic theory does not explain
· after images- we continue to perceive the image of an object even though physical stimulation has stopped
· if you stare at green for 30 seconds, than look at white and you will see yellow (vice versa)
· stare at blue for 30 seconds, you look at white paper and you will see yellow (vice versa)
· he proposed that we have 4 primary LIGHT colors (red, green, blue, yellow)
· with these colors we can create any light color
· in visual system, we have 3 antagonistic color systems: RED GREEN, BLUE YELLOW, BLACK WHITE
· RED GREEN (apply to all of the color systems)
· Cluster of cells that respond to red and green light however they respond in opposing ways 
· They never respon in same way to green and red
· Ex. Excited by red, inhibited by green (vice versa)
· The brain knows what excites/inhibits these cells
· The brain is watching all 3 systems and based on patter activity, the brain will determine what we will see
· Brain sees red and blue light, we see purple
· Brain sees red and yellow coming in, we see orange
3. Bottom Line (To Date)
· both theories are needed to explain color vision
· these theories have been proposed in the 19th century and are still used to date
· trichromatic theory has been supported by cones in retina
· opposing process is supported by  GANGLION CELLS (retina) and neurons in the brain (ex. Thalamus)

Organization and Interpretation
· brain organizes sensory information
· Gestalt Psychology (established in Germany)
· One principle: the brain, when it organizes sensory info, organizes it into a Gestalt (a form/ whole/ integrated unit)
· Ex. When we look at a face, we see it as a whole, not individual parts)
· The whole may exceed the sum of its parts
· The perceiving brain is not passive- it does not work like a camera. It is actively constructing reality using experience, which helps us perceive what we see
A. Form Perception
1. Figure and Ground
· applies to ALL senses
· does it spontaneously/naturally
· we don’t think about it
· figure- object that I’m paying attention to
· ground- everything else that we are not paying attention too
· figure and ground says the same stimulus produces 2 different perceptions
· they are ALWAYS reversible
· we can conclude that figure and ground is not a property of external world, but it is an experience created by brain
· without it, objects would blend together and there would be no meaningful perceptions
2. Grouping
· some of the rules:
· proximity- elements in visual scene that are physically close to each other will be perceived as a single unit
· similarity- elements in visual scene that are physically close are seen as a single unit
· continuity- elements in visual scene that flow in same direction, brain sees them as a single unit
· connectedness- elements in visual scene that are connected to each other will be seen as a single unit (ex. Ladder)
· closure- brain fills in the blanks by using its experiences
B. Depth Perception
· abilities to tell how far/close an object is
· innate or require experience?
· Baby animals are innate
· Visual cliff (babies 6-14 months old)
· Baby goats would not cross it
· Most human babies do not cross
· For humans, it is party innate, however, experience is essential
· 2 major clues to perceive depth:
· B.1 –Binocular Depth Cues
· Brain needs information from both eyes to determine depth
· 2 types of binocular cues:
· Convergence- degree to which the muscle of the eyes rotate inward in order for us to focus on something. Greater the convergence, the closer the object. The smaller the convergence, the further the object is.
· Retinal Disparity- distance between 2 eyes. Even when looking at same object, each eye has a slightly different view of it. The greater the retinal disparity, the closer the object it. The smaller the retinal disparity, the further the object. 
· B.2- Monocular Depth Cues
· Brain uses information from only ONE eye
· Ex. Relative size- if in visual scene, we have objects that we know are similar size, the one that appears larger will appear closer
· Interposition- in visual scene, if there is an object that partially blocks another object, the object that is doing the blocking is perceived as further away
· Relative clarity- the clearer and crisper an object is, the closer the object is perceived to be
· Texture gradient- when we look at texture, the finer and smoother it is, the further away it is perceived to be. The coarser/rougher/more patterns, the closer it is perceived to be. 
· Relative height- objects higher in visual field will appear further away than objects lower in my visual field
· Relative motion (motion parallax)- depth perception while we are moving (in a car/train/walking/running). We have all experienced it. How? Objects that are further away from me appear to be moving in same direction as me and appear to be moving slower than objects that are closer to me. Objects closer to me appear to be moving faster and in opposite direction
· Fixation point- when moving, you focus on one object (fixed point). Objects beyond this fixation point appear to move slower and in same direction. Objects before fixation point appear to move faster and in opposite direction
· Linear perspective- when you have 2 parallel lines that appear to be converging, objects near the converging point appear further away than the objects where the lines are parallel
· Light and shadow- well lit objects appear to be closer than objects that are not well lit
C. Motion Perception
· 2 assumptions the brain makes:
· brain watches the image of the object on retina
· if image of retina is getting larger, the brain assumes it is getting closer
· it image on retina is getting smaller, the brain assumes the object is moving away
· stroboscopic movement- perceiving movement when watching a DVD, video game, etc
· on film there is absolutely NO movement
· in studio, there is actual movement
· they flash 24 still photos per second and our brain perceives movement when there is none
· Phi Phenomenon- when looking at moving lights on a sign, the lights are NOT moving
· They are stationary lights turning on and off very quickly and the brain perceives movement
D. Perceptual Constancy
· Our tendency to perceive objects as remaining the same in spite of changes in retinal image/ physical stimulation (same definition for size, shape, and color constancy)
· Without it, the world would be crazy
· Lightness constancy- white black, and grey surfaces remain the same despite changes in stimulation
· Relative luminance- according to the book, relative luminance explains lightness and color constancy. It means that when the brain is analyzing color being reflected off of a surface, it takes into consideration the surroundings. The brain dos not look at an object in isolation. As long as an object is reflecting the same percentage of light, it will perceive the same color
· White surface: 80-95% of light reflected back
· Black surface: 5-10% of light reflected back into our eyes
· There is constant interplay between size and distance. When our brain gages size, it takes into consideration distance and vice versa 
· Illusions: 
· Perceptual Illusions- perception is not merely a projection of the world onto our brain. Rather, our sensations are disassembled into information bits that our brain then reassembles into its own functional model of the external world
· Moon Illusion- the moon looks up to 50% larger when near the horizon than when high in the sky. The reason is that cues to objects’ distances make the horizon Moon appear farther away. If it’s farther away, our brain assumes, it must be larger than the Moon high in the night sky. Take away the distance cue, by looking at the horizon Moon through a paper tube, and the object will immediately shrink. 
· ANY OTHER ONES!?!

E. Perceptual Interpretation
1. Sensory Deprivation and Restored Vision
· The question: “If we have spent most of our life being bling with zero visual experience and than you have vision all of a sudden, would you be able to have perception?”
· If we gain sight in adulthood, perception of figure and ground is okay. Color perception is okay. Motion perception would be so-so (there would be a few problems). Shape perception is a serious problem. We wont be able to tell what we are looking at. 
· Problems perceiving faces- when they look at someone’s face, they may see individual parts (ex. Eye lashes, not the whole face)
· Humans are born with cataracts on their eyes and must be removed to see
· Some scientists take infant animals the moment they are born, and raise them in darkness and then see how they are in light. Or they can put goggles on them like cataracts and see how they act
· Critical period
· period during development where certain experiences must take place
· if we don’t have right experiences, our necessary necessities would not be developed 
· vary from one ability to the next
2. Perceptual Adaptation (in vision)
· some goggles shift visual world by 40 degrees
· first few days, there are serious problems (become so sick they throw up)
· after a few days, their visual system adapts and they can do anyting
· [bookmark: _GoBack]perceptual adaptation is the ability of perceptual system to adjust/adapt to a visual world that has been displaced/shifted/turned upside down
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