Chapter 1: Thinking Critically with Psych 
· Definition: the scientific study of how we think, feel, and behave
A: Why?
A.1 Limits of intuition:
· Sometimes we must listen to our intuition, but when it comes to understanding the world around us, intuition is not to be trusted.
A.2 Limits of common sense:
· Common sense doesn’t generate new knowledge or new learning, it’s the result of having learned something.
· Hindsight bias: we tend to overestimate our ability to predict the outcome of an event/study. Research says that when we don’t know all the facts, we cannot give an accurate prediction.
A.3 Overconfidence: 
· We tend to overestimate how good our abilities are and how accurate our knowledge and abilities are.
A.4 Illusory Correlation:
· We perceive a relationship between variables when in reality there is no relationship. This influences how we act/think/behave. 
A.5 Perceiving order in random events:
· Uncomfortable with uncertainty. To overcome this, humans try and find patterns and order when there aren’t any.
B. The Scientific Attitude
· B.1 Curiosity
· B.2 An open mind
· B.3 Awareness of own biases
· B.4 Humility (science is about the truth, not you)
· B.5 Cautiousness: Science is based on probability, not gospel truth
C. The Scientific Method
· Psych is a science because it uses the scientific method:
1. Everything starts with observation, what starts with casual observations must become systemic observations
2. Then comes a developed theory. This helps organize observations in a coherent way. It is an attempt to explain something (speculation).
3. Hypothesis; extract an idea from our theory and test it. A hypothesis is a tentative statement about 2 or more variables. 
· Allows research to be done in a rational, objective method.
· Also, strict scientific rules must be followed:
1. Operational definition: researcher must make a very clear statement on how he is going to precisely measure his variables.
2. Replication: conditions must be identical in all tests. 
3. Generate and refine: either generate new Q’s, or refine existing Q’s. 


II: Types of Research
A. Descriptive Research
A.1 Purpose
· To observe and describe what’s been observed
A.2 Case Study
· Scientific investigation either of a single person or a very small group. Done in depth in an attempt to gather every single piece of relevant info. 
	Pros: 
	Cons:

	· Allows you to keep records of sensitive info
· Most in depth form of research
· Info could help you understand yourself
	· Sample is so small that you cannot generalize


A.3 Survey
· Scientific investigation where researchers ask Q’s to a large number of people.
· In order for a survey to be accepted by the scientific community you must have a representative sample.
· Representative sample: characteristics of your sample must reflect that of the population.
· In order to get a representative sampling you must do a random sampling.
· Random sampling: every single member of the population has an equal chance of being in the survey. Chance and only chance will determine who the people are. 
	Pros: 
	Cons: 

	· Easy, cheap, most inclusive type
· Possibly only method to find out what you want to find out
	· People may lie
· Word choice can affect results
· race/gender of asker could affect results


A.4 Naturalistic Observation: 
· Scientific investigation done outside the lab and in the natural world, where researchers cannot interfere with the environment.
	Pros: 
	Cons: 

	· Not artificial
· May notice things that you would otherwise not have
	· Researcher bias
· Presence of researchers may interfere with results


B. Correlational Research
B.1 Purpose
· To find out if two or more variables are associated with one another. Find out if there is a systemic relationship between the two.
· 3 questions to ask:
1. Do variables covary (if one changes, does the other change too?) If yes, ask #2.
2. What direction do they change? Can be positive correlation (change in same direction; one goes up, other does too); or negative correlation (change in opposite directions; one goes up, other goes down)
3. To what extent? How strong is it? 
	Pros: 
	Cons: 

	· Excellent first step
· Great as last option
· Observe and describe and predict
	· Cannot infer causality (can only do this with experiments) 


C. Experimental Research 
(Note that IV= Independent Variable, DV= Dependant Variable)
C.1 Going to allow to observe, describe, explain, and predict
· Only type of research that allows you to talk about cause and effect.
· Allows you to say that variable A caused a change in variable B.
· Important because: 
· Manipulate IV; observe the effect of that manipulation.
· In an experiment, we control all other IV’s that could affect our results. We control both known and unknown IV’s.
· IV: variable that will be manipulated and will cause changes to the DV. 
· DV: variable that will be observed/measured and is affected by the IV. 
· Ex. milk increases bone density.
· Where milk= IV and increase in bone density= DV.
· C.2 Manipulating the IV
· Researchers will purposely change the level of the IV. 
· Must be at least 2 groups in the experiment:
1. Experimental group: one exposed to the IV 
2. Control group: one not exposed to IV
· At the end, results of the 2 groups are compared. 
C.3 Control all other IV’s!
· If all other IV’s aren’t controlled, the cannot be sure which variable affected the DV.
· Confounding variables: IV’s that could affect results. They confound and confuse your results.
· Known IV’s: known to affect the results, so we must account for them.
· Unknown IV’s: not known, but can affect results. Dealt with via random assignment (see below)
· Random assignment: every subject have an equal chance of being in either experimental or control group. Chance and only chance determine what group they are put into. 
· Placebo effect: must be controlled.
· Blind procedures: controls subject bias by keeping them uninformed as to what the study is. 
· Double-blind procedure: controls researcher bias. Both subject and researcher are blind to the study.
III: Statistical Reasoning
A. Descriptive Stats
A.1 Help researchers organize and summarize their data in a coherent and meaningful way
A.2 Measures of control tendency
· Help identify the typical score (median) of the study:
1. The mean (add up scores, divide by number of scores): be cautious of outliers that could artificially inflate/deflate results.
2. The median (order from least to greatest, take middle score): be cautious as it is not always a good representation of the typical score.
3. The mode (most reoccurring result): be cautious as the the most frequently occurring result is not always the most typical. 
A.3 Measures of variability
· Scores in a data set differ and vary from each other. MOV give an idea of the typical variability in the data set.
1. The range: take highest and lowest scores and subtract them from one another.
· Limit: only takes 2 scores into consideration and may not always give accurate results.
2. Standard deviation: will summarize all means with one number using a special formula. Will show you what the average distance between something and the mean is. 
· The more clustered the results are around the mean, the smaller the deviation.
· The more spread out, the bigger the deviation.
B. Inferential Stats
· Going to allow conclusions to be drawn from data; make inferences. Allows us to generalize from sample to population.
· Allows us to determine if our results are statistically significant or not. 
· If they are statistically significant, we can conclude that the differences that have been observed are real differences. 
· If not, the observations are likely due to chance and are not likely real differences.
· In order to find the probability that the results are due to chance or not consult the “P value”
· P value: stat that will give an idea about the probability of the result being due to chance or not. Varies from 0-1 (1=due to chance; 0= not due to chance).
· P value must be≤0.05 for it to be statistically significant. 

Chapter 2: Biology of the Mind
𝛃 The Nervous System I-V
I. Function and Structure 
· Nervous System is classified into 2 groups: CNS (brain, spinal cord) and PNS (neurons, all nerves outside of CNS)
· Receives info from environment and analyzes, organizes, integrates.
II. Neurons
· Basic unit of communication in the NS
· Based on function, there are 3 types: 
1. Sensory Neurons: receive info from environment via sensory organs. Info is then transmitted to CNS.
2. Interneurons: found only in CNS. Carry messages between neurons. Also receive info from sensory neurons. They analyze, organize and integrate. Use info to send messages to neurons. 
3. Motor neurons: receive info from CNS and transmit said info to muscles and glands, producing movement and behaviour.
 Basic structure of a neuron: 
[image: ]
- soma: contains nucleus.
- dendrite: increases SA of soma without taking up muscle space.
- axon: used to fire out messages, and creates an action potential (electrical impulse)
- myelin sheath: covers some axon, provides insulation and speeds up transmission of info.
· Synapse: place where neurons meet to communicate (where axon and dendrite meet).
· Synaptic gap: tiny space at synapse between 2 neurons.
· Presynaptic neuron: neuron that sends the messages.
· Postsynaptic neuron: neuron that receives the messages.
B. Communication
B.1 Communication with a neuron
· Brain is 80% salt water.
· Has dissolved chemicals (Na, Cl, K) these ions are found in and out of the cells found in different concentrations.
· These concentrations tend to change depending on what’s going on with the neuron.
· Neuron at rest
· Inside: more negative ions, -70 mv, polarized membrane.
· Outside: more positive ions.
· Even at rest, it continues to receive messages from other neurons.
· 2 types of messages: 
1. Inhibitory: tells neuron not to fire, makes inside more negative.
2. Excitatory: tells neuron to fire, makes inside less negative.
· Threshold of excitation: neuron will fire at -50/-55 mv.
· Note that the action potential is an all or nothing phenomenon, and is always the same strength. 
B.2 Communication between neurons
· Neurotransmitters: words of the neuron. Are chemicals that deliver messages of the neurons linked to special functions. 
· Must have healthy levels of neurotransmitters.
· Healthy: happy, pleasure, motivated.
· Unhealthy: depression, schizophrenia, parkinson's, unmotivated.
· Table 21 in text *
· Synaptic vesicles: bags containing neurotransmitters.
· Receptors: in order to a NT to deliver its message, it must attach to a receptor. If not, the message will not deliver. Receptors= structures on postsynaptic nerves. 
· Postsynaptic nerve fires⇒ action potential travels to terminal buttons⇒ synaptic vesicles attach to membrane of buttons⇒ burst open and release NT’s into synaptic gap⇒ NT’s cross gap⇒ bind⇒ deliver messages.
· After message is delivered the NT is deactivated in 2 ways:
1. Reuptake: NT is reabsorbed by N that fired it. 
2. Degradation: enzymes break it apart.
· If not deactivated, we would not be able to control our movements.
C. Drugs & The brain
· Drugs interfere with the communication between N’s, going to synapse to do so. 
· 3 levels to affect:
1. Presynaptic N:
· Either blocks/reduces/enhances the release of a NT
2. Actively in the cleft:
· Interferes with either degradation/uptake. Can block/slow down/speed up this process.
3. Postsynaptic N:
· Affects communication in 3 ways: 
1. Lock and mimics: drug molecules attach to receptors and behave exactly as NT would.
2. Lock and block: drug molecules attach to receptors and won’t deliver any messages. Completely blocks receptors so that NT cannot attach and deliver anything. 
3. Lock and enhance/diminish: drug molecules attach to receptors but don’t block. NT can attach, deliver messages and drugs will either enhance/diminish these messages. 
· 2 types of drugs: 
1. Agonists: enhance, strengthen, facilitate the messages of NT’s.
2. Antagonists: blocks, weaken, reduce the activity of NT’s.
III Studying the Brain
B.1 Clinical observation
· Oldest method
· Case study. People with either brain injuries or diseases or abnormal brain aging. 
· Don’t interfere 
B.2 Brain manipulation 
· Purposely interfere with the function of the brain and observe the effects.
· Several ways to manipulate the brain: 
1. Surgical manipulation: remove something from brain.
2. Chemical manipulation: inject something into the brain.
3. Electrical manipulation: implant electrodes into area of brain.
4. Magnet manipulation: expose brain to magnetic field
· Optogenetics: genetically engineer N’s to respond to light. Then light can be used to turn them on or off. 
· Sonogenetics: sound waves are used to manipulate the brain. 
B.3 EEG
· Put electrodes on a scale, then measure the activity of the brain through electrical impulses generated by neurons.
B.4 Neuroimaging techniques
1. CT/CAT scan
· Uses x-ray to take pictures of brain and multiple angles
· Shows anatomy and structure
· Doesn’t show what living brain is doing
2. MRI
· Powerful magnetic field to image brain structure
· Doesn’t show what living brain is doing
3. PET Scan
· Invasive. Injects you with radioactive glucose (glucose makes brain more active) so that machine can pick it up.
· Produce colored images that show levels of activity.
4. fMRI
· Use powerful magnetic field to track flow of oxygenated blood to brain (more active=more oxygenated blood)
5. DSI
· MRI that helps map connections between N’s
6. MRS
· Studies and measures biochem of brain
C. Tour of the Brain
C.1 Lower brain structures
C.1.1 Brainstem
· Begins where spinal cord ends.
· Works as relay system between body and brain.
· Also begins analysis of info coming into brain.
· “Cross-over point” when info from RS of body goes to LS of body. Same with info from brain.
· Life center of brain, controls essential processes.
· Medulla: part of brainstem responsible for breathing, HR, reflexes such as swallowing/vomiting. 
· Reticular formation: associated with arousal, awakeness, sleep.
C.1.2 Thalamus
· Sits on top of brainstem.
· Another relay station (all sense except smell)
· Filters info coming from senses, highlighting and dumping info.
· Regulates motivation, attention and arousal. 
C.1.3 Cerebellum
· Controls voluntary movement (posture, balance, muscles) 
· Responsible for us learning skills that become automatic
· Easily affected by alcohol.
C.1.4 Limbic System
· Multiple structures that are linked with multiple functions.
· Amygdala: linked to emotions.
· Detects and processes info about threats and anticipates future threats.
· Picks up info about threats you aren’t aware of consciously.
· Hypothalamus: controls drives (hunger, sex); homeostasis (body temperature); maintains internal balances.
· Controls endocrine system
· Controls autonomic system
· Linked to pleasure centres
· Reward deficiency system: according to some, people with addictions do so because their pleasure centres aren’t working properly. 
C.2 Cerebral Cortex
· Glia Cells: the nannies of the neurons. Linked to complex cognitive functions. 
· Right hemisphere and left hemisphere communicate via corpus callosum.
· See handouts*
C.2.3 Brain Reorganization
· Brain plasticity/neuroplasticity: refers to the ability of the brain to change with experience and as a result of changes in body of environment.
· 2 kinds of BP
1. Functional plasticity:
· Activity will change as a result of experience (increase/decrease)
· Ability of brain to reorganize itself following trauma, injury, disease. Brain can reassign functions from a damaged area to a healthy area.
2. Structural plasticity: 
· An area of brain will increase/decrease in size based on experience.
· Neurogenesis: ability of brain to produce new N’s throughout lifetime.
D. Our Divided Brains
· Functional asymmetry: 2 hemispheres carry out same and different functions.
· There is no such thing as “Right Brain/Left Brain” they work together. 
· Split brain patients: no corpus callosum
Keep in mind: 
· We have a R visual field and L visual field 
· Info from RVF goes to LH, info from LVF goes to RH.
· MT Q**: 
· Split brain: info only goes to 1 hemisphere, no sharing info, no communicating.
· LH⇒ language/speech, RS of body
· RH⇒ LS of body
IV Spinal Cord
· Highway of information.
· Linked with production of rhythmic movements (walking).
· There are pattern generators in spine.
· Neurons that are linked to rhythmic movements to do patterns. 
· Complete control of some reflexes (automatic unlearned behaviours; innate).
V Peripheral NS (PNS)
· Connects body to CNS
· Main job is to carry info back and forth from CNS and the body.
· Consists of 2 systems:
1. Somatic NS: sensory function (sensory N’s receive info from environment via senses and transmits)
· Motor function (carry info from CNS and deliver to skeletal muscles).
2. Autonomic NS: controls visceral muscles (aren’t voluntarily controlled ex. heart).
· Sympathetic: excites, arouses, energizes body. Prepares body for action. Create fight/flight response.
· Parasympathetic: calms and relates the body. Helps body repair itself.
𝝮 Endocrine System
· Communication network consisting of glans dispersed throughout the body. Release hormones into bloodstream. 
· Hormones are chemicals released by glands of endocrine system into the blood. Deliver messages to brain.
· 3 major types of hormone: 
1. Homeostasis: maintaining internal balance of body.
2. Reproductive: ex. estrogen/testosterone.
3. Stress: help us deal with a stressful situation ex. Adrenaline.
NS and Endocrine System
· Both communication networks with constant interactions between them.
· Pituitary gland: “CEO of all glands” controlled by hypothalamus.

Chapter 3: Basics and Sensation
I. Basics of Sensation
A. The Musts of sensation
1. Detection: must be able to detect physical energy/stimulation in the world.
2. Transduction: physical energy must be translated into a chemical message. 
3. Transmission: message must be sent to the brain.
· Sensory receptors: highly specialized receptors. They detect physical stimulation⇒ transduce it⇒ transmit to the brain. Found in sensory organs. 
· Bottom up processing: means we start with very basic individual component of a stimulus. Through more complex processing we put them together to sense the stimulus.
B. Measuring the Senses
1. Psychophysics: scientific study of interacting between physical characteristics of the world and our physiological experiences with them.
2. Absolute threshold: what’s the minimum amount of physical stimulation in order to us to be able to detect it 50% of the time
3. Difference threshold: not enough to detect physical stimulation; must be able to detect it 50% of the time.
· Weber’s Law: principle that in order to be perceived as different 2 stimuli must differ by a constant minimum percentage (rather than a constant amount).
4. Signal detection theory: ability to detect physical stimulation doesn’t only depend on the strength, there are other circumstances such as physiological and physical.
5. Subliminal persuasion: persuading you to do something while you are unaware of this.
C. Sensory Adaptation
· When we’re repeatedly exposed to a harmless stimulus, our sensory can adapt to it. Either they stop responding or reduce response to it.
· Value: 
1. Our attention is a limited resource. Must be careful how we use it. Focus on important stuff.
2. If we don’t shut down responses to harmless stimuli it can be overwhelming.
· Circumventing sensory adaptation: sometimes the body doesn’t allow sensory adaptation to happen ex. Severe pain; eyes.
II. Basics of perception
A. Introduction
· Process by which the brain is going to analyze, organize, interpret info it receives.
· Top-down process: brain analyses and interprets using existing knowledge, experience, biases, beliefs, expectations.
· Can you have sensation without perception? Yes, ex. Prosopagnosia (face blindness).
· Possible to have perception without sensation? Yes. hallucinations 
B. Influences on perception
· Perceptual set: predisposition we have to interpret a certain situation in a specific way.
· Context effects: important because context we’re in will influence and affect environment we’re in. some stimulus can be interpreted differently in different environments.
· States of being: same stimulus is interpreted differently depending on state of being (ex. Energy, motivation)
III. Vision
A. The Stimulus
· In order for us to see, the eyes must be stimulated by light
· Light is a type of electromagnetic radiation
· Part of electromagnetic spectrum; visible light
· Travels in wave form

· 2 characteristics of light waves:
1. Wave lengths: distance between 2 peaks. Physical characteristic that gets translated into psychological experience of hue/color (color does not exist in physical world). 
· Long wave= red
· Med wave= green
· Short wave= blue
2. Amplitude of wave: height of wave. Physical relationship gets translated into physiological experience of brightness.
B. The Eye
B.1 Focusing light
· Must enter eye, must reach retina
B.2 Retina Structure
(from innermost layer)
Rods and cones⇒ bipolar cells⇒ ganglion cells⇒ optic nerve (axons of ganglion cells form it)[image: ]
· Blind spot: optic nerve exits eye to go to brain. If light hits this spot we see nothing. No sensory receptors there.
· Fovea: center of the retina. Where best vision comes from.









B.3 Rods and Cones
· Sensory receptors in the eye, will detect the light energy (detect, transduce, transmit).
· They differ in shape, number (more rods than cones), location (cones are mainly in fovea, rods are mainly in periferie), function.
· Function: 
· Rods: super sensitive to light (good for night vision/peripheral vision
· Cones: require lots of light to activate. Good for seeing fine details and colors.
· Connection to bipolar cells: 
· Cones have one to one connection
· Rods have several connections to one
C. Visual Info Processing 
(in order of increasing complexity)
1. Retina
· Ganglion cells: transmits and processes
2. Visual cortex
· Feature detectors: highly specialized N’s that respond to only 1 stimulus (ex. vertical/horizontal line)
3. Parietal and temporal lobes
· See hand out
· Parietal: known as “where” pathway. Info processed so you know where an object is located in space, so you can track it’s movements. 
4. Parallel processing: 
· Conscious mind= parallel processing (super fast)
· Unconscious mind= serial processing (slower)
· Serial processing: steps are done 1 at a time. Must finish one to start the next.
· Parallel processing: all steps done at once. 
D. Color Vision
D.1 Young and Helmolette theory
· Trichromatic theory: only 3 colors needed to see (red, green, blue)
· Therefore only 3 types of receptors. Each type is maximally responsive to 1 specific light color. 
· Red receptor, green receptor, blue receptor.
· Brain monitors to see what color you see based on what’s being stimulated.
· Maximum activation of all 3= sees white
· Minimum activation of all 3= sees black
D.2 Opponent-Process theory
· Hering saw theory from Young, thought there was more to it.
· Afterimages: continuing to see image of object even though stimulation has ended.
· Complementary afterimages
· Proposed we have 4 colors (R,G,Y,B)
· R+G responds to R+G light. Responds in opposing ways. If excited by R light, it will be inhibited by G light.
D.3 Bottom Line to date
· Most likely a combination of the two
IV Organization and Interpretation
A. Form Perception
A.1 Figure and Ground
· Brain organizes a scene into figure and sound. Figure is center of attention, ground is background. This is reversible.
A.2 Grounding
Rules of brain:
· Proximity: elements that are close to each other are perceived as a single unit.
· Similarity: elements that are similar to each other will be perceives are a single unit. 
· Connectedness: elements that are connected to each other are perceived as a single unit.
· Continuity: elements that seem to flow in some direction/continue a pattern are perceived as a single unit. 
· Closure: elements that are not there are created by the brain (ex. Filling in the blanks)
B. Depth Perception
· Definition: allows you to see 3D objects and how far away they are. 
· Partly innate, party experience
· 2 cues are used: 
B.1 Binocular
· Convergence: how much your eyes rotate inwards to see object (more rotation=closer).
· Refined disparity: each eye sees slightly different image (vice-verse).
· Texture gradient: rougher an object appears, the closer it appears (vice-verse).
· Relative height: objects higher in visual field appear farther away (vice-verse). 
· Relative motion: when moving, closer objects appear to be moving faster (vice-verse).
· Linear perspective: 2 parallel lines that appear to meet far away
· Light and shadow: well lit objects appear closer than poorly lit ones.
· Casted shadows appear further away.
C. Motion Perception
· Basic assumptions: if image of object in retina gets smaller and smaller it appears further and further away (vice-verse).
· Stroboscopic movement: millions of photos flashed one after another pieced together by your brain (movies)
· Fibe phenom: lights next to each other turn on/off rapidly your brain perceives movement.
D. Perceptual Constancy
· Our tendency to perceive shape, size, color, of an object as remaining the same in spite of chances in retinal image/physical stim/lighting conditions.
· According to book, relative luminance explains color sequencing. 
· Relative luminance: when brain is considering light coming off an object, it also considers how much light is reflected off other objects in same environment. 
· Size-distance relationship: when brain asses size, it takes distance into consideration (vice-verse).
E. Perceptual Adaptation
· Effectively adapting and adjusting to a world that’s been artificially shifted/turned upside down. Once adapted, we can fully function in that world. 
F. Sensory deprivation and restored vision
· Figure and ground will be ok, color is ok, motion is decent, depth, shape, face will be extremely hard.
· Critical period: based on research, it’s a period in our development where certain experiences must take place otherwise perceptual abilities won’t develop properly.
V. Hearing/Auditory
A. Stimulus: Sound wave
· Physical energy that travels in form of a wave
· Characteristics: 
· Frequency: distance between peaks/how many peaks per second. Measured in Hz. Experience of pitch
· Amplitude: height of wave. Measured in Db. Experience of loudness.
· Complexity: how many amplitudes/frequencies. Experience of timbre.
B. The Ear
· Outer ear
· Pinna (captures and funnels sounds into auditory canal)
· Auditory canal (travels here to reach ear drums)
· Ear drum (membrane that vibrates when sound waves reach it)
· Ossicles 
· Oval window 
· Cochlear fluid (waves are formed)
· Basilar membrane 
· Hair cells (cilia) are bent, and then fire. Info sent to brain via auditory N’s. 
The above make the next one vibrate^
C. Detecting Loudness
· Louder sound⇒ more cilia fire
D Perceiving Pitch
D.1 Place theory
· According to place theory, different sound waves maximally activate different parts of the basilar membrane.
· HF=start 
· LF= end
D.2 Frequency Theory
· Frequency of sound wave is going to influence rate of firing. 1 Hz= 1 action potential/second.
· However can only fire 1000/s, but can detect up to 20000/s.
· Volley principle: hair cells work together to inform brain.
D.3 Bottom Line
· To date, place theory is best at describing high frequencies 
· To date, volley theory is best at describing low frequencies. 
E. Locating Sound
· Time of arrival: ear closer will get sound wave first.
· Loudness: closer ear will receive sound as louder.
F. Hearing Loss and Deaf Culture
· Sensorineural hearing loss: when structures involved in detection of sound are damaged. Solution is cochlear implant.
· Conduction hearing loss: damage to any structure that transports and amplifies sound waves. Solution is digital hearing aid, amplifying sound.  
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