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Chapter 1 - Thinking Critically with Psychological Science 

Introduction: 

Psychology - psychology is a science. The study of cognitive processes, emotional processes, motivational processes and behaviours. 

Scope - Psychology is involved in every aspect of life. 

I. The Need for Psychological Science


A. Why?



A.1 Limits of Intuition 



A.2 Limits of Common Sense (Common sense is the result of experience 


and learning.



Hindsight Bias - I Knew it All Along Phenomenon. Once we know 



everything we need to know about something, we feel we can say “I told 


you so.” 



A.3 Overconfidence - Overestimate how accurate our knowledge is. 



A.4 Illusory Correlation - Seeing a relationship between two variables 


when no relationship exists. 



Cognitive Effects - Affects thinking. The fact that we believe this belief 


means we will give more attention to anything that supports our belief. 


Anything that opposes our belief we will ignore and disregard. 



A.5 Perceiving Order in Random Events - As human beings, we are 


uncomfortable with uncertainty. Therefore, we tend to look for 


explanations. 

B. The Scientific Attitude 



Critical Thinker - Critical thinkers are curious, open-minded (to a point), 



are skeptic (to balance the open-mindedness), aware, humble (realize 


other people are smart too), and cautious. 


C. The Scientific Method - Any field of study that follows the scientific method is a 
science. 



C.1 Observation - casual, systematic



C.2 Theory - theory is not fact. It is an attempt at explaining something.        



Summarize, organize and integrate info. 



C.3 Hypothesis Testing - test idea from theory. Not fact, a tentative 



statement or productions. Must follow scientific methodology. Must 



operationally define vowels. 



Operational - clear, precise, concrete station. 



ex. Optimism - obtaining a score of 50 or above on the Haddad Optimism 


scale. 



C.4 Replication - is a must. Retest. Similar results lead to scientific 



confidence.



C.5 Generate or Refine - if the results aren’t as expected, start from 


scratch or refine original. 

II. Types of Research Studies

A. Descriptive Research



A.1 Purpose - to observe and describe. What, when, where and how to be 



answered. There is no why. 



A.2 Case Study - the study of one single person or small group. In-Depth


study. Researchers get as much information as possible.





Advantages - allows us to document rare cases. Very in-depth. Good 



starting point. ex. Zoophilic exhibitionism - can only be sexually aroused 



by expressing oneself to a large dog. 



Disadvantages - very small sample, can not generalize. Researcher bias



(hears what wants to hear, see’s what wants to see)



A.3 Survey - can be used in descriptive and correlation research. A study 



where a large sample of people is asked questions. In order for a survey 



to be scientific it must have a representative sample. 



Representative Sample - sample must closely mirror, reflect and parallel 



the characteristics of the population of interact. 



Population - group os people you’re interested in.



Sample - group of people from population being surveyed. 



How do we Get a Representative Sample? By doing random sampling. 



Chance and chance alone. 



Advantages - Easy to administer. Can reach many people. Can include 



people who are not included in other things. Sometimes it is the only way 


to get info. 



Disadvantages - some people can lie on survey. May receive wrong 


information. Wording can influence answers. Person conducting survey 


may influence answers. 



A.4 Naturalistic Observation - the researcher leaves her lab and does 


research in the real world. However, she can not interfere, control or 



manipulate observations. 



Advantages - sometimes the only way. Reality research, behaviour 



unfolding in real time. Uncover patterns. 



Disadvantages - researcher bias. Your presence as a researcher can 



affect and influence behaviour. 

B. Correlation Research 



B.1 Purpose - observe, describe, predict. Used in order to find a 



meaningful relationship between two variables. ex. class attendance and 



grades; cholesterol levels and heart disease. 



B.2 Do they Covary? If one variable changes, does the other change too. 



B.3 In What Direction? Two types of correlation: positive and negative. 



Positive - change in same direction. 



Negative - change in opposite directions. 



B.4 To What Extent? How strong is the relationship? 



Correlation Coefficient - r, varies between -1 and +1.



Signs - + or -, positive or negative correlation.



Numbers - The closer r is to one the stronger the relationship. ex. -0.88 is 



a strong negative correlation. +0.36 is a weak positive correlation. 



0 - the closer r is to 0, the weaker the relationship. 



B.5 Advantages/Disadvantages



Advantages - excellent first step. Great when no other option. Describes 



and predicts. Better lives.



Disadvantages - can not infer causality. 


C. Experimental Research - only research that allows you to speak about cause 


and effect. 



C.1 Introduction - cause and effect. (variable A has an effect on variable B



Independent Variable - the variable causing a change/effect in another 



variable. 



Dependent Variable - variable being effected/changed.



Confounding Variables - independent variables that the researcher is not 



studying, however they can influence the independent variable. Therefore, 



they must be controlled. ex. Lipitor lowers cholesterol. 



Independent = Lipitor, Dependent = cholesterol, Confounding = diet 


and exercise.

*Why? Causality 1. Researcher can manipulate independent variable. 2. Researcher controls all other independent variables (confounding). See below. 



C.2 Manipulate the Independent Variable - must create at least 2 levels of 



independent variable. [at least 2 groups; one exposed to independent 



variable (experimental group) and the other is not exposed. (control 


group)]



C.3 Control All Other Independent Variables




C.3.1 Control Known Independent Variables ex. exercise effects 




depression, therefore during study participants can not use drugs or 




therapy. 




C.3.2 Control All Unknown Variables




Random Assignment - chance and only chance determines what 




group the subject is in. Every subject has equal chance in being in 




both groups.




Purpose of Control - can not be sure the results are due to 




the independent variable unless it is the only variable. 




C.3.3 Placebo Effect - needed for studies using medication. 




Placebo - a neutral substance or treatment. Does not help or hurt. 




Placebo Effect - once we believe a treatment is effective and helps 




us we’re likely to get better even though the treatment is fake. Must 



control for it. 




C.3.4 Blind and Double-Blind Procedures




Blind - subject is in the dark within ethical boundaries. Used to 




control subject bias. 




Double Blind - subjects and researchers are kept in the dark to 




control bias. 

III. Statistical Reasoning

Introduction - statistics are tools researchers use to describe and analyze data. There are two types. 

A. Descriptive Statistics - used to help researcher describe, summarize and 


organize data. 



A.1 Purpose - to describe, summarize, and organize data in a clear and 

understandable way.



A.2 Measures of Central Tendency - to give the researcher a typical score 



in a distribution of score. 




A.2.1 The Median - score that falls right in the middle of a 




distribution of scores. (Scores must be in order) Also called the 




50th Percentile. ex. 1 2 5 8 11 15 17. 8 is the median. 




Caution - not always a good representation of data. 




A.2.2 The Mode - the number/answer that occurs the most. 




ex. 1 5 19 1 35 22 1 1. 1 is the mode. 




Caution - the mode is sometimes not the most typical. 




A.2.3 The Mean - the average. This is the most used because 




it takes into consideration every single score. 




Calculate - Add up all the scores and divide by the number of 




scores.




Caution - super sensitive to extreme scores. ex. very high and very 



low. 



A.3 Measures of Variability - gives an idea about the typical average 



difference between scores or scores and the mean. Differences and 



variations. 




A.3.1 The Range - lowest score is subtracted from the highest 




score. Can be useful but it is limited because it only uses 2 scores. 




A.3.2 The Standard Deviation - a measure of variability. The 




typical average difference between scores and the mean. Take




every single score one at a time and find the difference from the 



medium. Once we cover all scores, we plug data into formula and 




find standard deviation. Tells average deviation from medium. More 




spread out means bigger standard deviation and the opposite. 




ex. 10   14




Mean: 10+14 = 24/2 = 12




10 - 12 = 2




14 - 12 = 2




Square Root (10-12)^2 + (14-12)^2 = Standard Deviation







     2

B. Inferential Statistics - allows researcher to make sense of and analyze data. 


Able to draw conclusions and inference. Allows researcher to answer: are my 


results statistically significant or are they do to chance? 


Results - are considered significant when the probability they are due to chance 


is very small. 


How do we Find Probability? Look for p value. p value varies between 0 and 1. 


How small is small? By convention: p less then or equal to 0.05.

IV. Frequently Asked Questions About Psychology 

*Earn 2 points, 2 questions on midterm. Read on own. 

· Read Chapter 1
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Chapter 2 - The Biology of the Mind 

The Nervous System

I. Function and Structure

A. Structure - The nervous system consists of the central nervous system and the 


peripheral nervous system.


Central Nervous System - brain and spinal cord. Highly specialized.


Peripheral Nervous System - All nerves in body besides CNS. Highly specialized. 

B. Function - complex communication network

· receives internal and external information

· analyze, organize, integrate

· uses information to send out messages to muscles, glands, etc.

· conscious experience (aware of ourselves and our environment) 

II. Neurons

A. Function and Structure - neuron is the basic unit of communication in the NS


3 Types of Neurons;


Sensory - receive information from the environment. Millions of them. 


Motor - carry out messages to muscles. 


Interneurons - found only in CNS. Most complex job. Analyze, organize, integrate 


information. Billions of them. Only communicate with other neurons. 


Basic Structure - variety of shapes and sizes. Cell body, also called the soma, is 


the control centre of the neuron. 


Dendrites - increase surface area of cell body. Receive messages from other 


neurons.


Axon - to carry messages between neurons. Carry active potential. (Electrical 


or nerve impulse) 


Axon Branches


Terminal Buttons/Axon Terminals - release neurotransmitters 


Myelin Sheath - white fatty substance that covers some axons. Insulate 


axons. Speed up transmission. (MS occurs when Myelin Sheath gets destroyed)


Synapse - neurons meet to communicate


Synaptic Cleft/Gap - gap between neuron and synapse


Presynaptic Neuron - neuron that sends out information


Postsynaptic Neuron - neuron receiving information

B. Communication



B.1 Communication Within a Neuron

· brain is 80% water

· water is found inside neuron (intracellular fluid)

· water outside neuron (extracellular fluid)

· water has dissolved chemicals, such as sodium ions, chlorate ions, and 



potassium ions. These ions are formed inside and outside the cell, 



however they’re found in different concentrations. They change depending 

on the neuron. 

· membrane of neuron is porous. Things can move in and out of the cell. 



Selectively Permeable - even though the membrane is porous, things can 



not move freely. There are “rules and regulations.” 

·  Neuron at rest: neuron is not firing. 



Inside - Higher K+, more -, -70mV.  



Outside - Higher Na+, more +



When outside and inside are balanced, the neuron is polarized. 

· even at rest, a neuron is receiving messages. These messages change



concentration of ion and change electrical charge. 



2 Types of Messages Neurons Receive:



1. Inhibiting - means “do not fire”. Membrane will hyper-polarize as a 


result. More - then when at rest. Neuron is less likely to fire. 



2. Excitatory - tell neuron to fire. Na+ will diffuse into cell. This increases # 



of + ions inside, causing membrane to de-polarize. Less - than at rest. 



More likely to fire. 



When? Neuron will fire when de-polarized neuron reads about -50mV. 



(This number varies one reference to the next) Large number of Na+ rush



into cell, causing + to outnumber -, de-polarizing membrane to +40mV. At 



this point, K+ leaves the cell in huge numbers, causing cell to become - 



again (re-polarizes). More negative than at rest. Neuron goes into 



refractory period (can not fire no matter what). Sodium-potassium pump



then pumps K+ back in and Na+ back out. Resting potential -70mV, 



cell becomes polarized. 



Keep in Mind - all or nothing phenomenon. (ex. you can’t be 10% 



pregnant) Same strength beginning to end. Every time neuron fires



it has the same strength. Action potential travels down axon in a 



domino-like effect. 



*Study this in baby steps, one step at a time.



B.2 Communication Between Neuron 



Neurotransmitters - chemical molecules made by brain (neurons) 



which neurons use to communicate. 



Synaptic Vesicles - little “bags” that contain neurotransmitters



Receptors - structures found on post-synaptic membrane. 



Neurotransmitters attach and deliver messages. Neurotransmitters



have specific receptors. 

· The presynaptic fires and the action potential travels down the axon until



it reaches terminal. Then the synaptic vesicles attach to membrane of 



terminal and release neurotransmitters, which bind to receptor sites, and 



deliver messages.



Fate of Neurotransmitter - Once message is delivered, they detach and 



either go “back home” to be repackaged and recycled or degradation of 



the neurotransmitters. (deactivate it)



Why? If the neurotransmitter doesn’t detach it sends the message over 



over again. 


C. Neurotransmitters


Chemical molecules made by neurons used to communicate. To be healthy our 


level of neurotransmitters must be healthy and balanced. ex. if dopamine is high


you are happy, if it is low you are sad. Some cases of schizophrenia are due to 


extremely high levels of dopamine. 


*Check out table 2.1 and main text. there will be questions on midterm. 


D. How Drugs and other Chemicals Affect the Brain

· all drugs/chemicals produce their affects at the synapse. 


3 Ways Drugs and Chemicals Affect the Brain


1. Presynaptic Neuron - inhibiting/block or reduce significant abilities. 


ex. botox blocks acetylcholine


2. Activity in the Cleft - interferes with re-uptake (block/slow down/ speed up)


and degradation (blocking/slowing/speeding)


3. Post-Synaptic Neuron - locks and mimics neurotransmitters, or locks and 


blocks neurotransmitters taking the receptors. Locks and enhances or 


diminishes, enhances work of neurotransmitter or weakens it. 


Drugs:


Agonist - mimics, enhances, facilitates activity of neurotransmitter.


Antagonist - block, diminish, reduce, weaken neurotransmitter. 

*Go through 3 levels and figure out whether each is agonist or antagonist. Will be on midterm. 

[image: image1]
III. The Brain (CNS)

A. Introduction - the Greeks were the first people to check which body part does


what. Since the heart beats and the brain just sits there, the Greeks (including 


Aristotle) thought that the heart was responsible for for thinking and emotions. 


However, Hypocrates instead thought it was the brain. 

B. Tools of Discovery



B.1 Clinical Observation - somebody has a brain injury/disease and it is 



observed what effect it has. Oldest method and once the only method. If 



someone dies, the brain can be dissected and observed. 



B.2 Brain Manipulation 



Surgical - surgery on the brain. Take out parts of brain and observe the 



effect. 



Chemical - inject chemical into brain and observe what happens.



Electrical - implant electrodes and stimulate with weak electrical current.      



Mostly done on animals, but can be done on humans during brain surgery. 



Magnetic - expose area of brain to powerful magnetic field.



Optogenetics - genetically engineer neurons to respond to light. Light 



the area they want to study, very specific. ex. rats addicted to cocaine, 



light is shone on specific areas and the rats are no longer addicted. 



B.3 EEG - created in 1929 this is one of the oldest technologies. 



Electrodes on skull pick up electrical activity of the brain and a computer



converts it into brain waves. Electrodes are so sophisticated that they can



pick up a single neuron. 



B.4 Neuroimaging Techniques 




B.4.1 Catscan - sophisticated x-ray machine. Many images, very 




fast, multiple angles. Does not show brain in action. 




B.4.2 MRI - non-invasive (as of today). Brain is exposed to powerful 




magnetic field, causing brain to emit electromagnetic signals. 




Computer gathers data and forms image. Does not show brain in 




action. 




B.4.3 PET Scan - invasive. Injected with radioactive material. 




Computer follows radioactive material. Brain uses 20% of bodies 




glucose, and the glucose is used by the most active parts of the 




brain. Therefore, when radioactive glucose is injected a computer 




can see where the highest levels of activity are. Shows brain in 




action.




B.4.4 fMRI - functional MRI. Tracking activity of oxygenated blood. 




Most active parts of brain consume most oxygen. Shows brain in



action.


C. Tour of Brain 



C.1 Lower Brain Structures




C.1.1 Brain Stem - at 500 million years old, this is the oldest 




structure of the brain. It connects the brain to the spinal cord.




The brain stem is a relay station, meaning all information to and 




from the brain goes through it. The brain stem is also a cross-over




point, meaning that information from the right side of the body 




crosses over to the left side of the brain and vice versa. Also 




called the life centre of the brain because it controls vital body 




processes. Injury to your brain stem can lead to coma. 




Medulla - controls heart beat, breathing, swallowing, vomiting, etc. 




You can lose a whole hemisphere of your brain and live, but if you 




lose or badly damage your medulla you will die. 




Reticular Formation - regulated and controls arousal, awareness, 




consciousness, and sleep. 




C.1.2 Thalamus - sits on top of brain stem in the centre of the brain. 




It is a relay station for all senses except smell. Receives motor 




information from higher levels of the brain and relays the 




information to lower levels of the brain. The thalamus filters




information highlighting some and de-emphasizing others. Recent




studies show that the thalamus directs attention and focus to




important stimuli. Awareness, attention and motivation.




C.1.3 Cerebellum - the cerebellum controls balance, muscle tone, 




and voluntary movements. Also called the “little brain”. Involved in 




learning motor skills that become habitual (writing, typing). Only 




one tenth of the brain volume, but has over half of the neurons. 




These neurons have 20x more synapse than anywhere else in the




brain. The cerebellum could be involved in higher mental functions. 




Beginning evidence shows that the cerebellum is involved in 




learning and memory. Extremely effected by alcohol; when you get




drunk, the cerebellum gets drunk causing slurred speech, 




unbalance, etc. An injury to the cerebellum affects movement. 




C.1.4 Limbic System - 250 millions years old. Consists of many 




structures and is associated with many functions. (Learning, 




motivation, vital body processes)




Amygdala - associated with emotions. Productions of emotions




(fear and anger particularly). If the amygdala is removed, fear is 




removed (ex. If the amygdala is removed from a lion, it becomes 




docile). Identifies and processes information about threatening 


stimuli. It will identify the stimuli even if you’re not conscious 




of it yourself.




Hypothalamus - sits below the thalamus. It is roughly the size of a 




peanut. Also called “The Brain Within the Brain”. Controls essential 




drives such as hunger, thirst, sex. Maintains homeostasis balance 




of internal environment of the body (ex. body temp). Controls 



endocrine system (see later). Controls autonomic system 




(see later). Associated with pleasure centre’s of the brain. Reward 




deficiency syndrome (theoretical), some researchers believe some 




people use drugs because the pleasure centre’s of their brain are 




sluggish. 



C.2 Cerebral Cortex 



Introduction - 2 millions years old. Outer part of the brain. One third of 



which is visible. Two hemispheres with billions of neurons. Glial cells and 



Glia cells outnumber neurons. They are the “nannies” to the neurons. 



Provide neurons with support, oxygen, nutrients and clean up after them



(neurons produce waste). Researchers are beginning to believe that Glia 



cells could be involved in higher mental processes. Beginning evidence 



that they’re involved in learning and memory. (ex. a part of Einstein’s brain 

was bigger because it has more glia cells) There are two hemispheres (left 



and right). Each hemisphere has four lobes: frontal, parietal, temporal and 


occipital. Each lobe has two areas, primary and association. (See below)



Corpus Callosum - connects hemispheres together. A bundle of nerves 



that the hemispheres use to communicate. (See later)




C.2.1 Primary Areas - found in every lobe. Processes sensory and 




motor information. 




Primary Auditory Cortex - located in the temporal lobe. Processes 




auditory information. 




Primary Visual Cortex - located in occipital lobe. Processes visual




information. 




Primary Motor Cortex - located in frontal lobe. Processes motor 




information related to voluntary movements. Right motor cortex




controls the left side of the body and vice versa. Every part of the 




body is represented in the motor cortex. Adjacent body parts are 




serviced by parts in motor neuron that are adjacent. Size of body 




part has nothing to do with size of the area dedicated to it in the 




motor cortex. 




Primary Sensory Cortex - found in parietal lobe. Receives 




information from skin, muscles, joints and tendons. Processes 




information about touch, temperature, pressure, pain and location/




position of body parts. Right part services left side of body and vice 




versa. Adjacent body parts are serviced by adjacent parts of the 




cortex. Every part is represented. Actual size has nothing to do with 




size of area brain dedicates to it. 




C.2.2 Association Areas - every lobe has an association area. They




are larger than the primary areas. Humans have the largest 




association area of all animals, causing them to have mental 




superiority and complex mental function. Process complex motor 




and sensory information. We are adaptable and flexible due to 




these areas. (See handout)




C.2.3 Brain Reorganization 




Brain Plasticity - Researchers used to believe that once you 




become an adult your brain doesn’t change. However, this is 




completely wrong. The brain is malleable, changeable, and 




fortifiable. 




Functional Plasticity - brains ability to reorganize itself following




damage or injury. The brain shifts functions from the damaged 




areas to the undamaged areas. 




Structural Plasticity - brains ability to change as a result of 




experience. Enriching experiences make the brain bigger and 




smarter. Quality of experience molds quality of brain. 




Neurogenesis - ability of the brain to produce new neurons after ‘



birth including adulthood and late adulthood. The brain makes new 



neurons until we die. New neurons are made in the hypo campus.


D. Our Divided Brains 


Functional Asymmetry - applies only to association areas. Areas doing different 


thinking, different tasks, different abilities and functioning. 


Split-Brain Patients - people who suffer from severe epilepsy; doctors removed 


their corpus callosum. Patients felt like they had two minds; two different people. 

· Keep in mind: right and left visual field does not mean right and left eye. Information sent to right visual field goes to left hemisphere and vice versa. In a normal brain, if we send information to only one hemisphere the other hemisphere knows about it because of the corpus callosum. If there is no corpus callosum then the other side of the brain will not know; has no communication between left and right hemisphere. 

Left Hemisphere - language, right side of body

Right Hemisphere - left side of body

· Come up with own example, it is on the midterm. 


[image: image8.jpg]



IV. Spinal Cord (CNS) - A relay station. “Information High Way.” Every piece of information sent to/from the brain must pass through the spinal cord. Injury to spinal cord can be devastating. (ex. paralyzed)

Rhythmic Components and Pattern Generators - Pattern generators are neurons found inside the spinal cord. Pattern generators control rhythm and movements. (ex. walking)

Reflexes - reflexes are controlled totally by the spinal cord. (spinal reflexes) Automatic and involuntary behaviours. The spinal cord controls these for survival reasons; it takes longer for information to travel to the brain and back than from the spinal cord.

V. Peripheral Nervous System (PNS) - connects body to CNS and vice versa. Main function is to carry information from body to CNS and vice versa. It consists of all neurons in the body. 

Two Main Divisions:

1. Somatic Nervous System - collects information from senses and delivers it to CNS via sensory neurons. Takes information from CNS and delivers it to skeletal muscles. 

2. Autonomic - controls organs, glands and visceral muscles. (do not move skeleton. ex. heart, pupils, arteries)


Sympathetic - energizes body, arouses body, mobilizes body resources so we 
can take action. Responsible for the Fight or Flight response. 


Parasympathetic - calms body down, relaxes and conserves energy. Helps body 


regenerate. Opposite of sympathetic. 

The Endocrine System

The endocrine system is a communication network consisting of glands found throughout the body which release hormones into blood stream. 

Hormones - chemical messengers produced by glands. Delivers messages to the body including the brain. Hormones affect behaviours, motivation and emotion.

There are 3 Types of Hormones:

1. Homeostasis (see earlier) ex. insulin

2. Reproductive ex. estrogen

3. Stress - released by body in stressful situations. ex. cortisol, adrenaline

Pituitary Gland - Boss of all glands, however controlled by hypothalamus. 

PSY 1101

Chapter 6 - Sensation and Perception

I. Basics of Sensation


A.  The Musts of Sensation - 3 things must happen to sense the world?


1. Detection - we can only detect a fraction of the energy in the 

2. Transduction - stimulation that is detected is energy. Must be translated 
 into a message the brain can understand. 

3. Transmission - must be transmitted to the brain for further analyzing. 


Sensory Receptors - highly specialized cells that detect, transduce and 


transmit stimuli.


Bottom-Up Processing - you start from scratch and build up


The Question - Is it possible to have sensation without perception? Yes.


ex. Prosopagnosia - people who can see but not can not recognize familiar faces 


including his own. Due to right temporal lobe damage. 

B. Measuring the Senses


1. Psychophysics - relationship between physical characteristics of stimuli and


our psychological experiences of them. 


2. Absolute Threshold - physical stimulation must be strong enough to detect. 


The minimum amount of stimulation that must be there to detect it 50% of the 


time. 


3. Difference Threshold (JND) - not enough for us to detect physical energy. It is 


needed for survival; detect change in stimulation. Minimum amount of difference 


in stimulation that must be there for us to detect it 50% of the time.


*Webber’s Law


4. Signal Detection Theory - thresholds vary from one person to the next. 
Threshold will also vary for the same person from time to time. Detecting a 


stimulation is not only based on strength of the stimulation but also requires you 


to make a judgement. Judgement will be influenced by state of mind. Signal 


detection is important for every day life. 


5. Subliminal Stimulation - *Read in book


C. Sensory Adaption - if we are exposed to a stimulus repeatedly which is 


unchanging and unthreatening our sensory receptors begin to stop or reduce 


response (ex. clothing). Our senses adapt to free up attentional resources. Good


for well being; turns down volume of world. 


Circumventing Sensory Adaption - ex. in case of intense pain you can not ignore 


it, senses don’t adapt. Eyes not allowed to adapt or else objects would disappear. 

II. Basics of Perception 

A. Introduction - brain takes sensory information and analyzes, organizes, 


integrates and interprets information in a meaningful way. 


Top-Down Processing - don’t start from scratch. Brain uses experiences, 


knowledge, assumptions, beliefs, etc. to interpret information. 


The Question - Is it possible to have perception without sensation? Yes 


ex. Hallucinations, schizophrenia. 

B. Influences of Perception 


1. Perceptual Set - mental predisposition to interpret things in a specific way.


Comes from past experiences in culture, religion, family, etc. ex. In the OJ case


most blacks thought he was innocent yet most whites thought he was guilty. 


2. Context Effects - context determines how we interpret something


3. States of Being - physical health, mental health, physical state, and motivation


affect how we interpret something. 

III. Vision - most studied sense.

A. The Stimulus - must be light. Light is a form of electromagnetic radiation and 


the electromagnetic spectrum. Light is physical energy that travels in waves. 


Visible Light - Visible to the human eye


Characteristics of Light:


Length of Wave - distance between two peaks. Sets translated into psychological 
experiences of hue and colour. 


Long Wave = Red, Medium Wave = Green, Short Wave = Blue


Amplitude - height of wave. Translates into psychological experience of brightness. 

B. The Eye



B.1 Focusing Light - light must go through eye to see. (see below)

 

*Study Figure 6.13



B.2 Retina Structure - very complex. Multi-layered. As thin as paper. 



Innermost Layer - Rods and cones. (Sensory Receptors) Communicate info to 



Bipolar Cells, which send to Ganglion Cells. 



Optic Nerve - carries sensory information to brain. Made up of axons of ganglion



cells. 



Blind Spot - where optic nerve leaves retina. If light goes to that spot we see 


nothing because there are no sensory receptors there. 



Fovea - centre of retina. Responsible for clearest vision. 



B.3 Retina Rods and Cones - sensory receptors in eye. Detect, transduce and 



transmit. Photoreceptors. 



They differ from each other in: 

· Shape

· Rods outnumber cones

· Function: Cones are not very sensitive to light. Cones allow us to see colour. 



Rods are super sensitive to light. They are used at night time. Only see black, 

white and grey. Used in peripheral vision. 

· Location: Cones are found in centre of retina (fovea). Rods are found in peripheral.

· Connection to Bipolar Cells: several rods connect. Only one cone connects.


C. Visual Information Processing


In order of increasing complexity: 


1. Retina - processing of visual information; ganglion cells. 


2. Visual Cortex - feature detectors (highly specialized neurons) only respond to one 
type of stimulation. 


3. Parietal and Temporal Lobes - parietal (where), temporal (what). Where locates 


object in space. Allows us to direct our limbs. 


4. Parallel Processing 


Serial Processing - consciousness. Processes information step by step. 


Unconscious brain takes complex job and breaks into pieces. A different group of 


neurons handles each piece, working separately but simultaneously. 


D. Colour Vision



D.1 Young-Helmholtz Theory (Trichromatic Theory of Colour vision) 



There are 3 primary light colours: blue, red and green. They are used to create 


thousands of light colours. Must have 3 types of cones. Each type can respond to 



a number of different light waves, but is maximally responsive to a very specific 


length. 



*Know long is red, medium is green, and short is blue. 



ex. S (65%) + M (30%) + L (5%) = blueish-green   



D.2 Opponent-Process Theory - propose by Herring. Visual Phenomena that the 



tri-chromatic theory can not explain. ex. After Imaging; continuing to perceive 



image of object even though physical stimulation has stopped. 



After Image - green is shown as red, blue as yellow and vice versa. 



Proposed we have four primary light colours: Red, yellow, blue and green. 



3 Antagonistic Colour Systems: 



1. Red and Green



2. Blue and Yellow



3. Black and White



ex. Red and green; cells in visual system that respond to red and green light. 



Respond to them in different ways, opposing ways. Excitatory by red, inhibiting 



by green and vice versa. Applied to all 3 colour systems. 



Brain constantly watching 3 systems. Based on 3 systems, brain creates different 



experience of colour. 



ex. Red wave and yellow wave are perceived as orange by the brain. 



D.3 The Bottom Line (to date) - both theories are supported by research. 



Tri-Chromatic Theory is supported by cones. Opponent-Process Theory is 



supported by ganglion cells and neurons in the brain. 

*Plasticity example from textbook will be on midterm.

IV. Organization and Interpretation - how the brain organizes sensory information. 

Gestalt Psychology - What we know today comes from them. 

Principle - Brain organizes information in a Gestalt.

Gestalt - a form; a whole. A meaningful whole that makes sense. The whole may exceed 

the sum of its parts. ex. Lips, eyes, nose, etc come together to make a face.

The perceiving brain is not passive. It actively constructs reality. 

A. Form Perception



A.1 Figure and Ground - applies to all senses. Brain organizes it automatically. 



ex. During a lecture, the professors voice is the figure and the background noise 



is the ground. 



Same stimulus, different perception. Not the property of an object, but instead 

psychological experience. 
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ex. Wolverine or two Batmans? 



A.2 Grouping



Rules:



Proximity - objects in physical scene which are close to one another will be 



perceived as a set. 



Similarity - objects that are physically similar will be perceived as a unit.



Continuity - objects that flow in some direction will be seen as a unit.



Connectedness - objects in scene that are connected are seen as a unit. 



ex. Ladder



Closure - if an image is not finished, brain fills in blanks. 

B. Depth Perception - our ability to perceive how far away or how close an object is. 


Is depth perception innate or developed? Baby animals make it appear as though it is 
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innate. To test on humans, we use a visual cliff. Shown that humans are partly innate, 
but experience is a must. 


There are two types of clues the brain considers:



B.1 Binocular Death Cues - need information from both eyes. 



Convergence - the degree to which muscles of the eyes rotate inward in order to 


focus. The greater the convergence the closer the object is and vice versa.



Retinal Disparity - distance between eyes allows for 2 views of the world. The 


greater the retinal disparity, the closer the object is and vice versa. 



B.2 Monocular Depth Cues - need information from one eye and one only. 



Relative size - if we have objects we know are similar sizes, the larger the 


object is the closer it appears to be. 





Interposition - if one object is partially blocking another, the object doing the 



blocking appears to be closer and vice versa. 



Relative Clarity - clearer, crisp, more detailed objects appear closer and vice 



versa. 



Texture Gradient - the finer and smoother the texture, the farther away the object 



appears to be and vice versa.



Relative Height - objects higher in visual field appear further away then objects 



which are lower. 



Relative Motion - Perceiving depth while moving. Objects that are farther away 



appear to be moving in the same direction and slower, vice versa.



Fixation Point - fix eyes on one object. Anything beyond the fixation point 



appears to move slower and in the same direction. Vice versa. 



Linear Perspective - when two parallel lines appear to be converging. Objects 



near convergence appear farther away; objects near parallel appear bigger. 
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Light and Shadow - well lit objects appear closer and vice versa. 


C. Motor Perception - brain makes basic assumptions. If image of object on the retina 


becomes larger and larger and larger, the brain assumes the object is getting closer. 


Vice versa. 


Stroboscopic Movement - when we watch movies, video games, tv etc there is actually 


no movement. Just still images flashing extremely fast. Our brain perceives the 


movement. 


Phi-Phenomena - When we perceive movement from stationary lights; store lights, 


Christmas lights.


D. Perceptual Constancy - our tendency to perceive objects as remaining the same 


despite changes in physical stimulation/retina image. ex. Mom always recognizes you. 


Shape Constancy - our tendency to perceive shapes as remaining the same 


despite changes in physical stimulation/retina image.


Colour Constancy - our tendency to perceive colours as remaining the same 


despite changes in physical stimulation/retina image.


Lightness Constancy - our tendency to perceive black, grey and white surfaces as 
remaining the 
same despite changes in physical stimulation/retina image.


Relative Luminance - according to the textbook, it is the explanation for colour and light 


constancy. When the brain is analyzing information it takes into consideration 


surroundings, environment, and context of the object. 


Size Constancy - our tendency to perceive size as remaining the same 


despite changes in physical stimulation/retina image.


Size-Distance Relationship - when looking at size the brain takes into consideration 
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distance cues and vice versa.
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Ponzo - to gage size, distance cues are used. 

· In the textbook illusions are talked about. Study and understand these illusions, will be on final exam. 

E. Perceptual Interpretation



E.1 Sensory Deprivation and Restored Vision



The Question? If you were born blind and had your vision restored as an adult, 


would you have normal perception? 



Answer - Colour perception (no), motion (sort of), shape (no), face (sort of).



Critical Period - period during development where certain experiences are a must 

for ability to develop properly.



E.2 Perceptual Adaption (vision) - our ability to adapt and adjust to a visual world 


that has been shifted, displaced or turned upside down.

V. Hearing (Audition)

A. The Stimulus


Frequency - difference between peaks. Measured in Hz. Physical characteristic 
transferred into pitch.


Amplitude - height of wave. Measured in Db. Physical characteristic transferred into 
loudness. 


Complexity - Sound wave with multiple frequencies and multiple amplitudes. Transferred 
into timbre.


Timbre - what makes sound unique. ex. voices

B. The Ear


Pinna - sound waves funneled in by the pinna


Auditory Canal - where the waves enter and travel down towards inner ear


Eardrum - a membrane. When waves hit, it vibrates.


Ossicles - vibrations cause ossicles to move. Tiny bones in body. 


*Learn the individual names of these bones*


Oval Window - a membrane that vibrates.


Cochlear Fluid - causes fluid to wave


Basilar Membrane - vibrates


Hair Cells (Cilia) - embedded in basilar membrane. Begin to sway. Detect, transduce and 
transmit information.


Auditory Nerve - sends information to the brain


C. Detecting Loudness - the louder a sound is, the higher the number of hair cells firing 
and vice versa. 


D. How do we Perceive Pitch? 



D.1 Place Theory - high frequency waves cause maximum activation at 

beginning of cochlear. Low frequency waves cause maximum activation at 



end of cochlear. Brain knows frequency based on location of activation.



D.2 Frequency Theory - frequency of sound waves will control rate of firing 


of sound waves. Frequency of sound waves cause hair cells to fire the number of 

action potential’s that is equivalent to the number of Hertz in the wave. 



1Hz = 1AP. However, hair cells can only fire a maximum of 1000 AP/s. We can 



detect sound waves up to 20 000 Hz. 



The Valley Principle - groups of hair cells combine forces to fire 1000 AP/s one 



after another. 



D.3 Bottom Line (to date) - Place theory is best at explaining how we perceive 


high frequencies. Frequency theory is best at explaining how we perceive low 


frequency. A combination of both theories explains everything in between. 

E. Locating Sound - brain uses two clues. Time of arrival (ear closer receives wave first)


Other clue is loudness. (ex. closer has louder)

F. Hearing Loss and Deaf Culture


Two types:


Sensorineural Hearing Loss - damage to structures that detect, transduce, transmit and 
analyze. Treatment is a cochlear implant.


Conduction Hearing Loss - damage to structures not involved in detection, transduction, 


transmission and analysis. The treatment is a digital hearing aid. A digital hearing aid 
compresses sound to amplify soft sounds. 


*Go through parts and decided whether they are a sensorineural or conduction part. 


Echolocation - some blind people can use it to see. They make clicking sounds with their 


mouth and listen for the reflection of the sound back.

VI. Other Senses

A. Touch - skin is largest sensory organ. Cutaneous senses. Four different sensory receptors are found in the skin: temperature (warm/cold), pressure, pain and itch. We mix and match these receptors to feel many things. 


*Know examples such as extreme heat



A.1 Touch is super important for health and well being. When we are touched we 



release growth hormones which make us youthful and energetic.



A.2 Pain - unpleasant sensory and emotional experience. Receptors all over the 


body called nociceptors. Pain is essential for survival. 




A.2.1 Gate-Control Theory - pain is very complex. It does not depend on 



tissue damage, many factors effect pain. Mental, emotional, social and 




cultures affect pain. There is a neurological gate in the spinal cord; if it is 



open we feel pain, if it is closed we do not. Lots of factors influence and




affect gates. Large nerve fibers close the gate because they carry 




information other than pain. Small nerve fibers open the gate.




A.2.2 Role of the Brain - brain also affects gates. 




Stimulation-induced Analgesia - a certain area of the brain, when 




stimulated, leads to feeling no pain.




Belief-induced Analgesia - beliefs can effect pain.




Stress-induced Analgesia - when we are stressed out we are less likely to 


feel pain. 




Other - emotions effect pain. Positive thoughts equal less pain and vice 


versa. Distraction also leads to less pain. 



*Read examples in textbook about pain.

B. Smell (Olfaction) - smell is a chemical sense. In order for us to smell something, odour molecules must go into our nose and come in contact with olfactory receptors found in the olfactory epithelium. Receptors send information to olfactory bulbs, which sends information to different parts of the brain. Today we have identified 1000 different types of receptors. We can detect 10 000 odours by mixing and matching receptors. Olfactory receptors regenerate every four weeks. Smoking and alcohol is bad for them; aging. Strong connection between smell, emotion and memories. Smell sent to limbic system. Anosmia is loss of sense of smell. Specific anosmia is unable to smell a specific odour. 


C. Taste (Gustation) - chemical sense. Food molecules dissolve in saliva and come in 
contact with gustatory cells found in taste buds. Four basic taste sensations: sweet, 
sour, salty, and bitter. The fifth sense? Umani, it is associated with meat, cheese, fish 
and mushrooms. We mix and match these sensations. Gustatory cells regenerate every 
few weeks. When you turn 20 you lose half of these sensory receptors. There is a 
connection between taste and smell. Smell enhances taste.


Sensory Interaction - while sense are independent, they influence each other. 

· McGurk Effect - STUDY 


D. Body Position and Movement - kinesthesis. Information about location, position, 
orientation, movement and contraction of body parts. Loss of K-sense can cause 
paralysis. Sensory receptors found in muscles, ligaments, joints and tendons. 


Vestibular Sense - tracks movement/position of head and body as a whole. Equilibrium 


and balance. Found in inner ear; semi-circular canals and vestibular sacs/sensory 
receptors.

VII. Is There Extrasensory Receptors?

Telepathy - communicating using thoughts

Clairvoyance - ability to perceive events in the past or present when we are not there. 

Precognition - perceiving future events

Psychokinesis - ability to control objects/events with mind

Parapsychology - study of the paranormal. 

There is no scientific evidence that ESP exists. To prove it then it must be a continued phenomenon. 
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