Ch 1 - Thinking Critically with Psychological Science

Psychology is a SCIENCE
· It is the scientific study of how we think, feel, & behave
· Every aspect of human life is of interest to psychology

I. The Need for Psychological Science
A. Why?
1. Limits of Intuition (Why can’t we rely on intuition?)
a) Intuition has value, but we cannot use it to study the natural world
b) Intuition can be seriously misleading
2. Limits of Common Sense 
a) Common sense does not generate new knowledge
b) The result of having learned/experienced something
c) Sometimes common sense makes no sense
3. Hindsight Bias
a) Once we know all the facts, once we know how something ended, we have the tendency to believe that we could have easily predicted it
b) Without knowing everything, it is not easy to predict
c) “I knew it all along”
4. Overconfidence 
a) Tendency to over exaggerate how accurate our knowledge is and how accurate our judgements and predictions are
b) We are more confident than we are accurate
c) We are ignorant to our ignorance
5. Illusory Correlation
a) Tendency to perceive a relationship between two variables when in reality there is no relationship (or it is extremely weak)
b) It affects how we think, feel, & behave
c) What we pay attention to and what we remember
6. Perceiving Order in Random Events
a) Uncertainty, randomness make us seriously uncomfortable
b) In order to deal with this, we start looking for patterns
c) Trying to see order where there is none
B. The scientific attitude (how to critical think)
1. Be careful, curiosity is a MUST
2. Open-mindedness, especially to opposing views
3. Skepticism, balance it with open-mindedness
a) Never accept things at face value
4. Awareness of...our own beliefs, biases, interests
a) They affect how we perceive info
b) Become aware of our own biases and fight them
5. Humility, being humble
a) Others are smart too
b) We will fail and make mistakes
c) Science is not about our egos
6. Cautiousness
a) Science is constantly evolving
b) What we have today could change tomorrow
C. The Scientific Method
1. Any field of research that follows the scientific method is science
a) It is not the topic, it’s how you study the topic
b) The scientific method is a standardized procedure
c) Allows us to do research in a rational, logical, objective way
2. It begins with observation
a) Casual observation must become systematic observation
3. Theory
a) Helps us organize and summarize observations in a coherent way
b) Attempt to explain what we observe
4. Hypothesis Testing
a) Extract an idea from the theory and test it using strict scientific methodology
b) Tentative statement/prediction about the relationship of 2 variables
c) When we test a hypothesis, we have to follow strict scientific methodology
5. Operational Definition
a) One of the rules is to operationally define our variables
b) Researcher has to state clearly and precisely how they measure the variables
6. Replication
a) Retest and retest and retest 
b) Repeat the study with different subjects
c) If everytime we repeat we get similar results, our confidence will go up
7. Generate or Refine
a) Based on our results, we either generate our refine existing theories or questions
b) And the process starts all over again
II. Types of research studies
A. Descriptive Research 
1. Purpose 
a) We observe and describe what we have observed
2. Case Study
a) As in-depth investigation either of a single person or a very small group of people
b) Researcher tries to gather every single piece of information they can gather
c) Advantages: 
(1) Great first step, when we are studying something complex, rare, or don’t know too much about
(2) Helps us document rare cases
(3) We learn about ourselves through studying others
d) Disadvantages: 
(1) Sample is too small, we cannot generalize
(2) Researcher bias, the research could end up hearing what they want to hear and see what they want to see
3. Survey
a) Descriptive & correlational type of research
b) The researcher is going to ask a large sample questions that are of interest to them
c) It is impossible to survey every person in the population of interest - we extract a sample of the population we’re interested in
d) We generalize information about the sample
e) If we want our results to be viable and scientific, we must have a representative sample
(1) The characteristics of the sample must closely match the characteristics of the population
f) Random sampling
(1) Chance and only chance will determine who will be in your sample
(2) Subjects do not choose themselves and the researchers do not choose the subjects
(3) Every person in the population has an equal chance of being in the sample
g) Advantages
(1) Very easy to do, very cheap
(2) We can reach large samples of people
(3) We can include people usually excluded from research 
(4) The only way to find something out is to ask
h) Disadvantages
(1) Just because we’re asking doesn’t mean we’ll get the truth
(2) Sometimes people lie intentionally, but sometimes unintentional because people don’t know themselves
(3) Surveys are very sensitive to the words you use
(4) Very sensitive to the characteristics of the person doing the interviewing
4. Naturalistic Observation
a) Researcher leaves his lab and goes into the real world to do research
b) Researcher must never ever ever interfere
c) Advantages
(1) Seeing real behavior in real life in the real world, doesn’t get any more real than this
(2) End up discovering things that you may never ever discover in a lab because of the artificiality of the lab
d) Disadvantages
(1) Researcher bias, may interpret what they see through their own biases
(2) Even though the researcher may not interfere, the mere presence of the researcher may change the behaviour of what they’re observing
(a) Researcher must blend in
B. Correlational research
1. Purpose:
a) Allows us to observe, describe, and make predictions (see later)
b) Allows us to find out if there is a systematic and reliable relationship between two or more variables
c) Are they linked? Associated? 
d) We ask 3 questions
(1) Is there a relationship between the two variables, do they covary?
(a) If one variable changes, does the other variable change also?
(2) If yes, in what direction? 
(a) Two types of correlations - positive and negative
(b) Positive correlation: there is a relationship and the two variables change in the same direction
(c) Negative correlation: there is a relationship, the two variables change in opposite directions
(3) To what extent? 
(a) Correlation coefficient: r
(b) This correlation coefficient gives us an answer to all our questions
(c) -1 < r < 1
(d) If r = 0, there is no relationship
(e) If r = |1|, there is a perfect relationship, everytime one variable changes, the other does as well
(f) The closer r is to 1, the stronger the relationship
(g) The closer r is to 0, the weaker the relationship
(h) - means negative correlation
(i) + means positive correlation
e) Advantages
(1) Excellent 1st step
(a) Before we do an experiment (very expensive), it lets us first find out if there is a relationship between the two variables
(b) If there is one, we can proceed with the experiment
(2) Sometimes this is the only way to do research
(3) Describes and predicts and allows us to observe
(a) If there is a correlation between two variables, having information on one of them and one of them only allows us to make predictions about the other
f) Disadvantages
(1) When we do correlational research, we absolutely CANNOT infer causality
C. Experimental Research
1. Introduction
a) An experiment allows us to observe, describe, predict, and infer causality
b) It is the only type of research that allows us to talk about the cause & effect relationship
c) Allows us to say “variable A causes variable B”, no other research allows this
d) In experimental research, we manipulate the independent variable we are studying (see later)
e) We control all other independent variables that could affect our results (see later)
f) Independent variable (IV)
(1) Influences and effects other variables
(2) A variable that causes a change in another variable
(3) Researcher either manipulates or controls this variable
g) Dependent variable (DV)
(1) Is being affected and changed and influenced by the independent variable
(2) Variable that the researcher is going to measure
2. Manipulate the Independent Variable
a) Researcher will have to create at least 2 levels of the independent variable
(1) At least 2 groups of subjects: the experimental group (exposed to the IV being studied) and the control group (will not be exposed to the IV)
3. Control All Other Independent Variables
a) An absolute must!
b) Must control known IVs, as well as the unknown IVs
c) If we do not control all the other IVs, we would not be able to tell what changed our dependent variable
d) When we do not control, those independent variables will be called confounding variables and confuse our results
4. Known IVs
a) Well known in literature to affect the DV
5. Unknown IVs	
a) Have to control these as well
b) Control for unknown IVs by doing random assignment
(1) Chance and only chance will determine which subject will be in the experimental and control groups
(2) Every subject in our study has an equal chance of being in either group
6. We must control for the placebo effect
a) Placebo means fake treatment that has no therapeutic value
b) If a person is given a placebo without their knowledge, and they believe it is a real, effective treatment, they could end up feeling better based on belief, and belief only
7. Blind Procedures
a) We must keep the subjects in the dark about the main aspects of the study
b) If we do not do this, their behaviour could be affected by their knowledge and they may act differently as a result
8. Double Blind Procedure
a) Both subjects and researchers are blind
b) We want to reduce subject bias and researcher bias
III. Statistical Reasoning
A. Introduction
1. Statistics are mathematical tools that help the researcher describe his data and draw inferences from them
2. The use of statistics is an absolute must in research
3. 2 types (see later)
B. Descriptive Statistics
1. Purpose
a) Allows the research to organize, summarize, and describe the data in an understandable way
b) Percentages
c) Histogram/bar graph (check fig. 1.8)
d) “r” is a descriptive statistic
2. Measures of Central Tendency
a) Definition
(1) Descriptive steps that are going to give the researcher an idea of the typical score in his distribution of scores
b) The Mean
(1) It is the mathematical average of the distribution of scores
(2) Can be easily affected by extreme scores
(3) Get artificially inflated & deflated
(4) Extreme scores distort the mean
c) The Median
(1) If we take a distribution of scores and order them from highest to lowest (or vice versa), the median is the score that falls right in the middle
(2) 50th percentile, half of the grades fall above and half fall below
(3) Not affected by extreme scores
(4) It relies on one single score and we could lose a lot of information
d) The Mode
(1) The most frequently occurring score in a distribution of scores
(2) Most frequently occurring, does not necessarily mean the most typical
3. Measures of Variability
a) They are descriptive stats, the goal is to give the researcher an idea about the typical difference between scores
b) The Range
(1) Highest score - lowest score = range
(2) Range relies only on two scores, it misses a lot of information, it may distort our idea of the typical difference between scores
c) Standard Deviation
(1) Better measure of variability 
(2) Takes into account every single score
(3) Looks at the difference between every score and the mean, then gives us the average difference between the score and the mean
(4) When the scores are clustered around the mean, the variability is lower, and the standard deviation is lower
(5) When variability is higher, standard deviation is higher
C. Inferential Statistics
1. Allows the researcher to make inferences from his data
2. Draws conclusions from his data
3. Allows the researcher to generalize from sample to population
4. Allows the researcher to determine whether his results are statistically significant
5. If the results are statistically significant, the results are not likely to be a fluke, it is likely to be a reflection of real differences between subjects or a real relationship between variables
6. Results are considered to be statistically significant when the probability they are due to chance is very very small
7. P. value
a) A statistic that is going to let us know what the probability that our results are due to chance
b) 0 < p. < 1
c) Researchers have agreed results would be considered statistically significant if p. value is less than 0.05































Chapter 2 - The Biology of Mind
Σ The Nervous System
Ω The Endocrine System

The Nervous System
I. Function & Structure
A. Central Nervous System (CNS)
1. Consists of the brain and the spinal cord
2. Think of it as a communication network
3. Organizes & integrates information
4. Uses this information to send out messages to our muscles & glands, producing behaviour, emotions, etc. 
5. In addition to this, the nervous system is responsible for our conscious experience
6. Responsible for being aware of ourselves and our environment
II. Neurons
A. The Basics
1. Neurons come in a variety of shapes and sizes
a) They all have the same basic structure
b) Highly specialized cells
c) Job is to receive and transmit info
2. 3 types of neurons:
a) Sensory neurons
(1) Receive info from environment
(2) Transmit this info to CNS
b) Interneurons 
(1) Found only in CNS
(2) Receive info from sensory neurons & other neurons
(3) Organize & integrate information
(4) Use info to send out orders to neurons such as motor neurons 
c) Motor neurons
(1) Receive info from CNS and transmit it to muscles & glands
3. Basic Structure
a) Cell body - soma
(1) Manufactures anything neuron needs to survive and thrive
b) Dendrites 
(1) Receives info from other neurons
c) Axon
(1) When a neuron decides to communicate with another neuron, it fires, producing an electrical impulse called an action potential
(2) Axon carries action potential all the way down to the terminal buttons, found at the end of axon buttons
4. Myelin sheath
a) White, fatty-like substance
b) Covers some axons
c) Insulates the axon
d) Speeds up transmission of info
5. Synapse
a) Place where neurons meet to communicate
b) Synaptic cleft or gap
c) Tiny gap between two neurons
6. Presynaptic neuron
a) The neuron that is sending out the message
7. Postsynaptic neuron
a) Neuron that is receiving the message
B. Communication 
1. ...in a nutshell
a) When a neuron decides to communicate with another neuron, it fires
b) It produces an electrical impulse called an action potential
c) Action potential travels all the way down to terminal buttons
d) This will cause the release of neurotransmitters
e) Neurotransmitters are chemicals that neurons use to communicate with one another
f) Communication between neurons is an electrochemical process
2. Within a neuron
a) Brain is 80% matter
b) Dissolved chemicals in that water, such as:
(1) Na+, sodium ions
(2) Cl-, chloride ions
(3) K+, potassium ions
c) Those ions are found inside and outside of the neuron
d) They are found at different concentrations
e) Concentration of these ions will change depending on what’s going on with the neuron
f) Neuron at rest
(1) Means its not communicating
(2) Inside has more negative ions, therefore has negative electric charge
(3) Outside has more positive ions, therefore has positive electric charge
(4) Electrical charge inside neuron: -70mV
(5) In that case, the membrane is polarized
(6) Even at rest, neuron continues to receive messages from other neurons
g) Some of these messages are inhibiting 
(1) Messages that instruct the neuron not to fire
(2) These messages change the concentration of ions in such a way that the inside of the neuron becomes more negative
(3) The membrane is hyperpolarized
(4) This makes the neuron less likely to fire
h) Excitatory messages
(1) These instruct the neuron to fire
(2) These messages are going to change the concentration of  ions such that the inside of the neuron becomes less negative
(3) The membrane is depolarized
(4) This makes the neuron more likely to fire
(5) When is the neuron going to fire?
(a) Around -50/55mV (threshold of excitation)
(6) Action potential is an all-or-none phenomenon
(a) When a neuron fires, it FIRES
(b) We either have one, or don’t
(c) There is no partial action potential
(d) It is the same strength from beginning to end
(e) The same strength everytime the neuron fires
(f) Travels down the axon in a domino-like effect
(i) Does not travel like an arrow
3. Between neurons
a) The presynaptic neuron fires
b) The action potential travels all the way down the axon to the terminal buttons
c) In the terminal buttons, we have synaptic vesicles (little bags that contain neurotransmitters)
d) Synaptic vesicles are going to attach to the membrane of neurons and burst open, releasing neurotransmitters into the synaptic cleft
e) Neurotransmitters will cross the cleft, and attach to receptor sites on the postsynaptic neuron and deliver the message
f) When a neurotransmitter delivers its message, it must be deactivated 
g) Reuptake
(1) Neurotransmitter is going to be reabsorbed into the neuron that released it
h) Degradation
(1) Enzyme going to come in and break down the neurotransmitter
i) Why does it have to be deactivated? 
(1) If it’s not deactivated, it’s going to deliver the same message over and over again
(2) That will either overexcite or overinhibit the ions 
4. Neurotransmitters
a) They are the chemicals used by neurons to communicate with each other
b) They are released by an action potential, and released for the postsynaptic neuron
c) Healthy levels of neurotransmitters are essential for proper functions, both physically and mentally
d) When we have an imbalance, we run into problems
e) When dopamine is too high, we could get schizophrenia 
f) When dopamine is too low, we could end up depressed and/or with Parkinson’s disease
5. MIDTERM: Table 2.1 + Main text about neurotransmitters (what do they do?); learn other examples, not just dopamine
C. Drugs & the Brain
1. When the drugs we consume reach the brain, they will produce an effect at the level of the synapse
2. Going to interfere in the communication between neurons
3. 3 levels they can do this at:
a) Presynaptic neuron
(1) Interfere with communication at this level
(2) Increase, decrease, or stop the release of neurotransmitter
b) Activity in the cleft
(1) Could affect degradation or reuptake, either enhancing, reducing, or blocking them
c) Postsynaptic neuron
(1) Locks & mimics
(a) Drugs will attach to receptor sites of certain neurotransmitters, and then behave like neurotransmitters
(b) Then they deliver a message
(2) Locks & mimics
(a) Will attach to receptor sites
(b) Doesn’t transmit a message, but prevents neurotransmitters from delivering its message
(3) Lock & enhances/diminishes
(a) The drug will attach to the receptor in such a way that the neurotransmitter can also attach
(b) When the neurotransmitter delivers the message, the drug will either enhance the message, or weaken it
d) Drugs: 2 major types
(1) Agonists
(a) Enhance, facilitate activity of the neurotransmitter
(2) Antagonists
(a) Reduce, diminish, or block the activity of the neurotransmitter 
e) TIP: After studying, ask yourself at each level, is it an agonist or an antagonist?
III. The Brain (CNS)
A. Introduction
1. Brain accounts for 2% body weight
2. Consumes 20-25% of glucose in body
3. Fattest organ, about 60% fat
4. 100,000 miles of blood vessels in brain
5. 80-100 billion neurons
6. A neuron has connections with up to 100,000 neurons
B. Tools of Discovery
1. Clinical Observation
a) Oldest method to study the brain, at some point this was the only method
b) Still in use today
c) Systematically observe in person with brain disease or trauma
d) Systematically document what we observe
2. Brain Manipulation
a) Researcher is going to intentionally interfere with the functioning of the brain
b) Systematically document and describe the results of the manipulation
c) Surgical manipulation
(1) take/edit parts of the brain out
d) Chemical manipulation
(1) Inject chemicals in areas of brain & observe
e) Electrical stimulation 
(1) Implant electrodes in area of interest
f) Magnetic stimulation
(1) Expose brain to powerful magnetic field, see what happens
g) Optogenetics
(1) They genetically engineer neurons so they can be spawned to life
(2) They can use light, and light only to activate neurons
h) Sonogenetics (???)
(1) Less invasive that optogenetics
(2) Use ultrasound technology to manipulate neurons
3. EEG
a) Allows us to see the brain in action
b) Electrodes are put on the scalp, which will detect the electrical activity of the brain 
c) Looking at the brain waves will inform us what the brain is doing
4. Neuroimaging Techniques
a) CT/CAT Scan
(1) X-ray technology to take multiple images of the brain from different angles
(2) Does not allow us the brain in action
(3) Only shows us anatomy & structure
b) MRI
(1) Exposed to a powerful magnetic field
(2) As a result our tissues emitting electromagnetic signal
(3) Machine uses those signals to create detailed images of the brain
(4) Does not allow us to see the brain in action
(5) Shows anatomy & structure
c) PET Scan
(1) Allows us to see the brain in action
(2) The brain consumes glucose for energy
(3) The more active an area of the brain is, the more glucose it will consume
(4) We are injected with radioactive glucose
(5) Machine tracks that glucose
(6) The more active an area of the brain is, the more radioactive glucose it will consume
(7) Colourful images are produced
d) fMRI
(1) Functional MRI
(2) Lets us see the brain in action
(3) We are exposed to a powerful magnetic field that will track blood flow to the brain
(4) The more active an area is, the more blood flow there will be
e) DTI 
(1) Form of MRI; tracks nerves/connections in the brain
(2) Not readily available
f) MRS
(1) Magnetic Resonance Spectroscopy (form of MRI)
(2) Looks at the biochemistry of the brain
(3) Looks at brain in terms of neurotransmitters
C. Tour of the Brain
1. Different parts of the brain have different ages
2. Lower brain structures
a) Brain stem
(1) Oldest part of the brain, over 500 million years old
(2) Begins where the spinal cord ends
(3) Relay station
(4) All info coming into the brain and leaving the brain will have to go through it
(5) Crossover point 
(a) Ex. information from the right side of the body crosses to the left side of the brain and vice versa
(6) Considered to be the life-centre of the brain
(7) Contains structures that control vital life functions
(8) Medulla
(a) Controls breathing, heartbeat, swallowing, vomiting, etc.
(9) Reticular Formation
(a) Associated with arousal, weightfulness, sleep, orgasm
(b) Some cases of coma could be due to damage to the R.F.
b) Thalamus
(1) Sits on top of brain stem
(2) Relay station
(3) All senses (except smell) send information to the thalamus
(4) Thalamus relays this information to higher & other brain areas
(5) Receives info from higher brain areas and relays it to lower ones
(6) Filters information & highlights what’s important
(7) Regulates motivation, attention, & arousal
c) Cerebellum
(1) Aka “little brain”
(2) Controls voluntary movements, muscle tone, balance, & posture
(3) Responsible for us learning motor skills that become automatic
(4) 1/10th of the brain volume
(5) Over half of the brain’s neurons are in cerebellum
(6) Neurons in the cerebellum have 20x more connections than the rest of the brain
(7) Speculations that cerebellum is involved in complex mental function
(a) Linked to learning, memory, creativity, creation of culture, some aspects of language
(8) If you get drunk, cerebellum will get drunk too
d) Limbic System
(1) 200 million years old
(2) Consists of multiple structures (covers a couple of structures)
(3) Linked & associated to multiple functions
(a) Learning, memory, motivation, emotion
(4) Amygdala
(a) Linked & associated with aggression & emotions, as well as:
(i) The experience of emotions
(ii) The perception of emotions
(iii) Formation of emotional memories
(iv) Fight or flight response
(v) Can pick up threatening stimuli in the environment, even though we may not be conscious of them
(5) Hypothalamus
(a) Sits under thalamus
(b) The size of a pen, but super powerful
(i) “Brain within the brain”
(c) Responsible for drives
(i) Hunger, thirst, sex
(d) Responsible for the maintenance of homeostasis in the body
(i) Maintaining the internal balance of the body within a narrow, healthy range
(e) Endocrine system (see later)
(f) Autonomic system (see later)
(g) Linked & associated to pleasure/reward pathways
(h) Reward deficiency syndrome
(i) According to the theory, some people who are deficient in dopamine and as a result have sluggish pleasure pathways, are going to resort to drugs over eating, gambling over shopping, just to pump up their pleasure pathways
3. Cerebral Cortex
a) Introduction
(1) Cortex is the outer layer of the brain
(2) Youngest part of brain (1-2 million years old)
(3) Responsible for our higher mental functioning
(4) ⅓ of cortex is visible
(a) Rest of it hides in grooves and folds
(5) Billions of neurons in brain & cortex
(6) Billions of other cells called glial cells/glia
(a) These outnumber the neurons
b) Glial cells
(1) Glial cells are the nannies of the neuron, provide nutrition, structural support, clean up after it, and when neurons die, they get rid of them
(2) Produces myelin sheath
(3) Glial cells are more than just nannies to the neurons
(4) May be involved in higher mental functioning, brain processing
(5) There seems to be support for this
(6) Cortex has 2 hemispheres
(a) Right and left
(b) Connected via corpus callosum
(7) Corpus callosum is a bundle of nerves that the 2 hemispheres use to communicate with each other
(8) When we cut the corpus callosum, we disconnect the two hemispheres
(9) For the rest of the introduction and for 1.2.1 and 1.2.2, please see handouts (Brightspace)
c) Brain Reorganization
(1) For the longest time, researchers believed that once the brain had matured, it stayed the same/did no change unless there was disease
(2) Brain is plastic
(a) The brain, including the old brain, DOES change with experience
(i) Everything you do and do not do could affect your brain
(b) Are of the brain could increase/decrease activity based on experience
(c) An area of the brain could become larger with more connections/synapses, or could get smaller with less connections
(d) A healthy area of the brain could take over the function of an area that has been damaged
(3) Neurogenesis
(a) The ability of the brain, including the old brain,  to produce new neurons
D. Our Divided Brain
1. Function asymmetry
a)  We have functional asymmetry in the cortex
b) While the two hemispheres do carry out similar functions, it seems that each one of them has its own expertise/its own thing that it does
c) They carefully work together as a team to produce behaviours, emotions, etc.
d) We know this from neuro-imaging technique, clinical observation, and split-brain patients
2. Split-brain patients
a) People who suffered from epilepsy
(1) To help their seizures, they chopped off their corpus callosum
b) We have a right visual field and a left visual field
(1) Does not mean left eye & right eye
(2) More info in book
c) Any information flashed in the right visual field goes to the left hemisphere & vice versa
d) In a normal brain, when we flash something to one hemisphere and one hemisphere only, the other hemispheres will know about it because the two hemispheres communicate via the corpus callosum
e) In a split brain, when we flash something to one hemisphere will not know about it (no corpus callosum)
f) LH - language & right side of body
g) RH - left side of the body
IV. Spinal Cord (CNS)
A. Highway of information
B. All information the body sends to the brain has to go through it
C. Spinal cord injury could lead to paralysis
D. Spinal cord linked & associated with rhythmic movement
E. In the spinal cord, we have pattern generators (highly specialized cells/under the control of the brain, they can be activated or inhibited)
F. When they are activated, they produce rhythmic movements
G. Spinal cord controls spinal reflexes
1. Behavior is innate, learning is not necessary
2. Essential for survival that the spinal cord (not brain!) controls reflexes
V. PNS
A. Connect the body to CNS
B. Main job is to carry information between CNS and body
C. It consists of all the nerves in your body outside the CNS
D. 2 Main divisions:
1. Somatic
2. Autonomic
E. Somatic NS
1. 2 main functions:
a) Sensory function, information collected by our senses will be sent to the CNS via sensory neurons
b) Motor function, motor information sent from CNS to skeletal muscles via motor neurons
(1) Muscles attached to skeleton
F. Autonomic NS
1. Controls all organs, glands, and visceral muscles
a) Visceral muscles are muscles not attached to bones (heart muscles, eye muscles)
2. 2 main divisions:
a) Sympathetic NS
(1) Mobilizes resources of the body, prepares it to fight or flight
(2) Energizes, arouses the body
(3) Linked to stress response
b) Parasympathetic
(1) Calms the body down, relaxes the body
(2) Conserves energy
(3) Helps the body repair itself
The Endocrine System
I. Major communication network
A. Consists of all glands in your body
B. Those glands release hormones into the bloodstream
II. Hormones
A. Chemical messengers
B. Carry information to different parts of the body, including the brain
C. 3 major types of hormones:
1. Homeostasis hormones
a) Responsible for maintaining internal balance of the body within a comfortable range
2. Reproductive hormones
a) Ex. testosterone, estrogen
3. Stress hormones
a) Ex. epinephrine/adrenaline, cortisol
b) Short term stress hormones are beneficial
c) When we stress long term, they become toxic for the body & brain
III. Nervous System & the Endocrine System
A. Both are communication networks
B. Influence & affect each other
C. Endocrine system controlled by brain
1. But it can still affect the brain
D. Pituitary Gland
1. Master gland
2. Controls all other glands in the endocrine system
3. Pituitary gland itself is controlled by hypothalamus
E. Affects Behaviors
1. Hormones affect & influence behaviors
2. When there is a change in hormones, there is a change in behaviour



