Research Methods 1 & 2
· The Scientific Method: 
· Theory: Collect a general set of ideas about the way the world works
· E.g. Eric theorizes that test performance could be affected by external factors
· Hypothesis: Form a testable statement guided by the theory and make a specific prediction about the relationship between the 2 variables
· E.g. Eric hypothesized that if the energy drink can enhance studying then the students should consume the drink to improve test scores
· Research Method: Determine the way in which the hypothesis will be tested
· Collect Data: Take measurements of the outcomes of the test
· Analyze Data: Understand the data and discover trends and/or relationships between the variables (accepting or rejecting the hypothesis)
· Reporting Findings: Publish an article on the findings of the experiment
· Revise theories: Incorporate new information into our understanding of the world
· Anecdotal evidence is not enough to draw scientific conclusions:
· A single experience does not mean it will continuously occur the next times
· Personal experiences could be different than what other people experience
· The drink might not even affect the test scores at all because if an easier or harder test is given could also influence the score of the test
· Independent vs dependent variables
· Independent variable: the variable that is manipulated by the researcher 
· E.g. in Eric’s Model, the energy drink would be the independent
· E.g. cell growth vs amount of enzyme, the amount of enzyme would be the independent variable
· Dependent variable: the variable that is being examined by the experimenter
· E.g. Test scores in Eric’s Model
· E.g. Cell growth vs amount of enzyme, cell growth would be the dependent variable since after the independent variable is manipulated, the dependent variable is what is being examined the the changes in the independent variable
· Within-participant Design: experimental design where one group of subjects receives the manipulation of the independent variable to observe the effects on the dependent variable. One group acts as the experimental and control groups
· Control group: a group that does not receive the experimental manipulation to the independent variable and then is compared to the results of the experimental group
· Within-participant design allows there to be no differences between the experimental groups
· Problem: Practise Effect - an improvement in performance over the course of an experiment as a result of experience, separate from the effect of the independent variable
· There is a possible burden that this experiment would take a long time 
· Variability: Tests could get harder or easier 
· Between-participant design: an experimental design in which an independent variable is manipulated across separate groups of participants. Each group only participates in one of the conditions
· Confounding Variable: a variable that systematically varies with an independent variable, making it difficult to isolate the effects of the independent variable
· E.g. Eric’s experiment wants to take 20 students who drink the energy drink vs 20 students who do not
· Sampling
· Random Sample: a subset people selected at random to avoid any systematic differences between our sample and the general population
· Random Assignment:  Assigning participants to either the experimental or control group at random to avoid any biases that may cause differences between the groups of subjects
· Strict selection can hinder generalizability, you limit the results and have a hard time finding specific quantities and cannot assume that these qualities will be for the entire population with very different qualities
· E.g. taking only blond girls, dutch descent, and have a 93% average and higher
· Conducting an Experiment
· Placebo Effect: the situation when an individual exhibits a response to a treatment that has no real therapeutic actions
· E.g. demonstrating recovery but there was no real science being used (giving a child a piece of candy when they say their head hurts and magically they are okay, thinking that they’ve been given medicine)
· Elimination of the Placebo Effect
· Participant Bias: when a participant’s actions in an experiment influence the results apart from the experimental manipulations
· Blinding: when participants do not know whether they’re part of the experimental or control group or which treatment they are receiving
· Experimenter Bias: actions made by the experimenter, unintentionally or deliberately, to promote the results they hoped to achieve
· Double-blind studies: an experiment in which neither the experimenter nor the participants know which treatment a particular group is receiving
· Introduction to Scientific Research
· Descriptive Statistics: describes data that summarizes at a glance the overall results of an experiment. This includes summary statistics such as histograms, measures of central tendency and measures of variability.
· Histogram: graph used to report the number of times a group of values appear in a data set. Forms the frequency distribution 
· Frequency distribution: a smooth curve on a histogram that connects each peak of each bar in the graph
· Mean: Average value of the data set, calculated by adding all the points in the data and dividing it by the number of items in the set of data
· Median: the central value in the data set
· Mode: the most repeated value in the data set
· The effect of outliers: extreme points distant from the others in the data set, this will drop the average dramatically and is not very representative of the person's actual scores
· Measures of central tendency: measures that tell us where a data set is centered using mean, median and mode
· Disadvantage: you cannot see the distribution of the data set
· Normal Distribution: a smooth bell-shaped distribution curve
· Measures of variability: measures that tell us how other values within a data set fall around the centre of the data
· Standard deviation: a measure of the average variation of each data point from the mean. Datasets with a larger standard deviation are typically more “spread out” than data sets with a smaller standard deviation
· Inferential Statistics: statistics that allow us to use results from samples to make inferences about overall, underlying populations
· E.g. if you want to use your whole families height to determine the average height of the Canadian Population you would infer the information you collected on your family and generalize it to the canadian population
· T-Test: a test that determines that statistical significance, it considers each point of both groups and determines whether the probability of obtaining differences by chance
· P-Value: value from the T-test, if the P value is below 0.05 (5%) the data set is considered statistically significant
· Statistical Significance: the difference between two groups is due to some true difference and not due to random variation
· Type 1 error: believing a difference exists when one does not
· Type 2 error: believing there is no difference when one does exists
· Observational Research: studies in which researchers observe the effects of variables they are interested in without performing any manipulations, allowing them to infer correlational relationships but not causation
· Scatter plot: a graph used to display the relationship between two variables in a data set. Scatter plots are used to determine the correlation between two variables in a data set
· Correlation: a measure of the strength of the relationship between two variables. Correlation does not equal causation
· Causation: suggesting one variable caused an effect to occur in another variable. A strong correlation alone is not enough evidence to determine causation
· Correlation Coefficient (r):  measures the degree to which two variables are correlated. Its value tells the strength and direction of the correlation. Can be between 1 and -1 (+1 strong positive correlation and -1 is strong negative correlation)
· Some correlations could just be coincidences (eg. allergies and ice cream) 


Classical Conditioning
· Classical Conditioning allows us to associate 2 related events 
· Ivan Pavlov: Russian physiologist who was interested in the stages of ingestion. Observes that dogs began to salivate even before any food was introduced
· The sound of a metronome meant that food was coming, after training, the sound would caused a conditioned reflex and the dog would start to salivate
· Contingency: when one event reliably predicts another, an association may be formed between the two
· A signal that causes an event (e.g. you see lightning then you expect the thunder to be heard
· Unconditional stimulus (US): a stimulus which automatically triggers a response in the absence of learning 
· E.g. If James receives an allergy shot (US), he would automatically experience pain (UR)
· Unconditional response (UR): an reponse which automatically triggered by a stimulus in the absence of learning
· Conditioned Stimulus (CS): the stimulus that is paired with the US, creates a learned contingency where the CS reliably predicts some event
· E.g. Every winter James works at a restaurant with a bell on the door that rings when the door opens, every time it opens the restaurant gets cold (US) and James shivers (UR), now every time James hears a bell (CS) and James starts to shiver (CR) 
· Conditioned Response (CR): the response that occurs when presented with the CS once a contingency between the CS and US has been learned
· Acquisition: when a contingency between a CS and US is learned 
· Acquisition of a contingency usually requires many trials but can occur quickly in certain situations
· Extinction: the loss of the CR when the CS no longer predicts the presentation of the CS without the US
· Spontaneous recovery: when a CS elicits a CR after a rest period takes place following extinction in which the CS is repeatedly presented without the US
· E.g. a fear being reinstated even after extinction. If you are scared of the spiders and you go through extinction of that fear after holding spiders and nothing bad happening to you, but next year you see a spider and you are suddenly scared again
· Generalization and Discrimination
· Generalization: a stimulus similar to the CS also produces a CR
· E.g. a dog hears a bell to come and eat, a similar sounding bell could also elicit the same response
· Generalization gradient: a graph demonstrating the extent to which similar stimuli elicit the same CR as the CS. It is often appears like a bell shaped curve, in which the original CS elicits the strongest response and the more it becomes less similar stimulus to the original would elicit weaker responses
· Discrimination: restricting the range of CS’s that can elicit a CR
· E.g. Your phone would make a sound (CS) and you would get a message (US) and you would check your phone (UR and CR) if your phone made a similar sound with no text message, you would stop checking your phone
· CS+: a signal that reliably predicts an event (US)
· E.g. at a railway crossing the signal of flashing red lights and train bells reliably predict an oncoming train
· CS-: a signal that reliably predicts the absence of an event (US)
· E.g. a green light at a traffic intersection indicates that there will be no traffic from the perpendicular lanes, signaling that it is safe to drive
· Inhibitions: when extinction leads to the learning of a new inhibitory response to the CS. This suggests there are two learned processes: the original learned response to the CS and the inhibitory learned response to the CS
· E.g. after extinguishing a fear of bees by repeatedly presenting bee in the absence of being stung a new learned inhibitory response to bees is learned rather than the contingency between bees and being stung is unlearned
· Phobias: an anxiety disorder in which a person exhibits an exaggerated, intense, and persistent fear of certain situations, activities, things or people which is often disproportionate to the danger that is posed. They often result of a specific traumatic experience involving the feared stimulus
· Implosive Therapy: used to treat phobias encouraging the individual to confront the phobia (CS) that causes the anxiety by representing it in the absence of the US
· E.g. someone who fell from a ladder as a child and now has a phobia of heights could be asked to ride to the top of the CN tower which results in the presence of the CS without the US of falling 
· Systematic Desensitization: used to treat the phobia in which the CS is exposed to the individual gradually
· E.g. someone scared of spiders would start with picture of spiders, a fake spider, a spider in a box, touching the spider and finally holding a spider
· Homeostasis and Compensatory Responses
· Homeostasis: The process of maintaining internal state of the body constant, including but not limited to temperature, glucose and ion levels
· Compensatory response: a natural bodily response to maintain homeostasis by compensating for an ongoing or oncoming change
· E.g. Body temperature increases, the body will start to sweat, body temperature decreases, the body will start to shiver
· Addiction: a stimulus (drug) that elicits a compensatory response (UR) after continued use, the environment in which the drug is taken (CS) will be able to tigger compensatory responses (CR), preparing the body for the drug effect and attempting to maintain homeostasis.
· Drug Tolerance: with each drug trial, the drug’s effectiveness decreases, especially when the drug is always taken in the same environment. This is because the environment reliably triggers compensatory responses before the drug is taken, thus requiring more of the drug to be administered to achieve the same effects
· Overdose: if someone administers too much of the drug and the body cannot compensate for, it often occurs when an individual takes a drug they have previously taken in a new environment
· Withdrawal: symptoms occurring after a discontinuation of a medication or drug. Symptoms occur most often when an individual is in the environment in which they previously took drugs. The symptoms are internal compensatory responses that would normally oppose the drug effect. But without the presence of a drug, these symptoms would bring the body to levels away from homeostasis 
· Taste Aversion: a rapid form of acquisition in classical conditioning specifically related to taste
· E.g. it only takes one trial of eating spoiled food and experiencing sickness to learn to avoid the food


Instrumental Conditioning 
· Instrumental Conditioning: learning the contingency between behaviour and consequences
· Thorndike: studying cats in a puzzle box, observed time of cat figuring out how to escape, 1st time could be an accident, and slowly the amount of time that the cat takes would decrease
· Law of Effect:
· Stamping in: behaviours with a positive consequences are encouraged
· Stamping out: behaviours with negative consequences are disencouraged
· Types of Instrumental Conditioning
· Reward training: the presentation of a positive reinforcement following behaviour to increase the frequency of that behaviour
· E.g. if a dog is rewarded with a treat for rolling over, he is most likely to repeat that behaviour to obtain that treat
· Punishment training: The presentation of a negative reinforcement following a behaviour to decrease the frequency of that behaviour
· E.g. If Sally cheats on her math test she is given a mark of zero and detention for 2 weeks, this is meant to decrease the frequency of cheating
· Omission training: the removal of a positive reinforcement following a behaviour to decrease the frequency of that behaviour
· E.g. billy breaks his sister’s laptop, which causes their mom to take away his bike for a month
· Escape training: the removal of a negative reinforcement following a behaviour in order to increase the frequency of that behaviour
· E.g. If you are consistently getting sunburned while tanning at the beach, you may learn to wear sunscreen to prevent yourself from getting burned furthur. 
· Acquisition and Shaping
· Acquisition: the contingency between a behaviour and its consequence is learned
· E.g. as a child you learned that being polite lead to positive consequences and now as an adult you are still polite in hopes of positive consequences
· Shaping: ordering a complex behaviour into a series of smaller, more feasible steps, which when put together, lead to the final complex behaviour
· E.g. an animal trainer may train a dog to carry a toy across the room (doing the training in small steps)
· Autoshaping: behaviour that is learned without explicit training by an experimenter
· E.g. the puzzle box, random behaviour would eventually allow them to pull the lever without any explicit instructions after a while it will do this on its own
· Continuous reinforcement: reinforcement always follows a particular behaviour. These are infrequent in the real world
· E.g. Dog sits and owner always gives a treat
· Partial reinforcement: reinforcement does not follow every single time a particular behaviour is performed
· E.g. a reward a child every week he does his chores
· Generalization and discrimination
· SD: a cue, signaling when a contingency between a particular response and reinforcement is available
· E.g. when a dog rolls over, his owner gives him a treat, at the vet, the dog rolls over but the vet does not give him a reward, the dog learns that the treat will only occur when his owner is present
· S-delta: a stimulus that cues when a contingency between a particular response and reinforcement is no longer valid
· E.g. dog rolling over when guests are present, but no treat, meaning that everytime the guests are present the dog would not roll over since he knows there is no treat
· Schedules of reinforcement
· Interval schedule: reinforcement is provided once some amount of time has passed since the last response was reinforced
· E.g. if a shoe maker is paid for his work every week, then he will receive a pay cheque regardless of how many shoes he has made
· Ratio schedule:  reinforcement is provided once a predetermined number of responses has been provided
· E.g. a worker gets paid every time they make 10 shoe sales
· Variable Interval: reinforcement is delivered after some variable period of time around a characteristic mean
· E.g. an employee’s bonus, they will receive it at random times during some point of the year regardless of how much work they have done
· Variable Ratio: reinforcement is delivered after some variable number of responses around a characteristic mean
· E.g. slot machines, payout occurs after a random number of plays around a pre-set mean, behaviour is reinforced randomly, causing people to play for hours
· Fixed Interval: a schedule of reinforcement in which reinforcement is delivered after a constant period of time
· Employees of many companies are paid for every two weeks of work, a fixed interval schedule of reinforcement
· Fixed Ratio: a schedule of reinforcement in which reinforcement is delivered after a constant number of responses
· E.g. an agent for an actress may only receive payment for every 5 auditions he books
 


Problem Solving and Intelligence
· Intelligence: the cognitive ability of an individual to learn from experience, reason well, remember important information and cope with demands of daily living
· Problem Solving:
· Deductive Reasoning: Arriving to a specific fact based on a general theory
· E.g. If you know that all dogs are friendly, an your new neighbour has a new dog, you then conclude that your neighbour’s dog is also friendly
· Inductive Reasoning: arriving to a general theory based on a specific fact
· E.g. You are at a new school and the first teacher you meet is nice, so you conclude that all teachers are nice at this school
· Functional Fixedness: the difficulty of seeing alternative uses for common objects.
· E.g. you only see a spoon for eating, but it could be used as a magic wand
· History of Intelligence Testing
· Reliability: a measure of the extent to which repeated testing produces consistent results
· If you take a physical endurance test multiple times and you get relative common results, the test could be considered reliable
· Validity: a measure of whether a test is actually measuring what it is supposed to
· E.g. someone may struggle saying the words on a eye chart but can see the letter perfectly (dyslexia) 
· Francis Galton: form and quantify intelligence, record reaction time and the faster the intelligence time would equal higher intelligence
· Charles Spearman: classical intelligence where something (called G) is the intelligence of a overall human, basing it on special abilities, mathematics, vocabulary and intelligence tests
· Howard Gardner: there's a different and distinct types of intelligence
· Multiple Intelligences: independent intelligences are for different purposes. One could be brilliant in one area while lacking in another. There are eight intelligences
· Verbal
· Mathematical
· Musical
· Spatial
· Kinesthetic
· Interpersonal
· Intrapersonal
· Naturalistic
· Stanford-Binet Intelligence Test: a test of 30 short-task questions related to everyday life using all types of reasoning.
· Weshler Scales: scales standardized to produce an intelligence quotient for every individual. They consist of Weshler Adults Intelligence Scale and Weshler Intelligence for Children. An individual with a mean score will be assigned an IQ of 100. Scores around mean fall along a perfect normal distribution with a standard deviation of 15. 
· Human Intelligence
· Characteristics of modern-day IQ scores
· Your scores are also based on the rest of the populations scores
· Genetic vs Environmental IQ
· Identical Twins had a positive 0.8 correlation between their IQ scores
· Fraternal Twins also had a 0.6 positive correlation between their IQ
· Twins who grew up separately and in different environment also had a 0.73 positive correlation in their IQ scores
· Arch of Knowledge: a diagram used to illustrate the different mechanisms of reasoning in problem solving, scientists use deductive reasoning to generate theories, the data collected through experimentation can be interpreted and related back to general theories through inductive reasoning. 
· The Flynn Effect: the observations that raw IQ scares have continued to increase every year since 1932, it is argued that this effect may be due to a number of factors, such as increased quality of schooling, accessibility to information, an increased nutrition and health
· Piaget and Intelligence Development
· Schema: how you interpret the world, young children have a hard time seeing the world from other than their own perspective
· Assimilation: the manipulation of information with the already existing schema
· Accommodation: needs to change schema, to understand changes
· The four stages of development
· Sensorimotor Stage: first stage, from age 0-2, the stage will be passed when the child understands object permanence
· Children need to work on: 
· Object Permanence:  infants need to understand that objects still exist even if they cannot see them (e.g. a child may cry if they cannot see their mom and thinks that she no longer exists)
· Preoperational Stage:  second stage, from the age 2-7, they have mastered the tasks of the sensorimotor stage but it is very egocentric and has difficulty seeing the worlds from the perspective of others
· Children need to work on:
· Egocentrism: child only understand the world from their own perspective
· Reversible Relationships: the ability to understand relationships from multiple perspectives
· If someone asks Sarahs if she has a brother she would say yes, but if they ask if sarah's brother has a sister she would say no
· Seriation: the ability to logically order objects in increasing to decreasing order 
· Conservation: ability to understand the constant mass or volume of an object using multiple representations
· You have you identical glasses filled with chocolate milk, you pour one of the glasses into a narrower glass, the child would think that the chocolate milk in the narrow glass holds more
· Concrete Operational Stage: third stage, from ages 7-12 at which a child has mastered all tasks from the preoperational stage. However, they have difficulty reasoning using hypotheses
· E.g. a child can understand conservation of mass but will not understand something complicated as algebra
· Children need to work on:
· Abstract concepts
· Formal Operational Stage: Last stage, occurring at ages 11+, a child mastered all of the tasks from the Concrete Operational Stage and is able to understand abstract concepts
· E.g. a child can now learn/understand algebra and understand fantasy games
· Criticism of Piaget’s theory
· Decalage: children could develop some of the skills out of over
· Children Language abilities: the child may not understand the vocabulary
· More or less
· Taller or shorter
· Biases and Heuristics
· Confirmation Bias: the tendency to seek information that supports our hypothesis
· One  way to overcome the confirmation bias is to actively seek and collect information that may disprove the hypothesis
· E.g. If an individual is opposed to oil drilling in the arctic, they may naturally collect only the negative information without looking at any of the positives
· Heuristics: Mental shortcut to quickly solve a problem
· Availability heuristic: tendency to make decisions based of the most readily available information
· E.g. since you only see million dollar winning on TV you’d just assume that there's only large winning even though there are a lot more smaller wins
· Representative heuristic: tendency to assume that what we see is representative of a larger category we have in our minds
· E.g. if you roll a dice and you continually get a roll of 5, then you would assume that the next roll would be a 5, but in reality there is always a 1 of 6 chance of getting a 5


Language
· Introduction to Language
· Regular: governed by rules and manner
· Arbitrary: there is no sound that makes you think of that word
· Productive: there’s almost infinite ways to say something
· Children are more effective at this
· Whorf-Sapir Hypothesis: Hypothesis that says language influences our thoughts and the way we perceive and experience the world
· E.g. A place where the word dog does not exist, they will not understand or know what the concept of a dog is
· Evidence supporting the theory:
· Tribe in Brazil, they had a word for one, two and many. They were asked to place fruits in piles where after 3 they’re performance weakened
· Evidence Against the theory: 
· We use one word for mother and father’s brother (uncle’s) but we know the difference between our 2 uncles
· The structure of Language
· Morpheme: smallest unit of sound that contains information a word can contain one or more morphemes
· E.g. Table/cloth, table/cloth/s, table/s
· Phoneme: smallest unit of sound that does not contain information
· E.g. t/a/b/l/e/s, s/u/n/s/h/i/n/e/, b/l/e/ss
· Syntax: rules that govern how sentences are put together (grammar) Language influences syntactic rules
· E.g. I look her. I see dog
· Variations between languages, french uses male and female pronouns to describe verbs. In english we do not do that
· Semantics: the meaning of words in a sentence, it can follow all syntactic rules but make no sense. 
· E.g. the colourless green grass dances along the streets
· Development and the Segmentation Problem
· Babbling: drawn out sounds, rhythm or sounds with vowels (infants)
· Language Explosion: point in a child's language (1.5-6 years old) where they child’s vocabulary increases rapidly
· Segmentation: Process of determining when one word ends and another begins trying to improve comprehension
· E.g. ifyourcanreadthisyouwillpasspsychology
· Segmentation Problem: Difficulty spacing out words when hearing an unfamiliar language
· E.g. if you don’t know Romanian, you will think someone who is speaking the language is talking really fast and you cannot space out the words visually
· Universal Phoneme Sensitivity: infants ability to be able to discriminate between speech sounds in any language, dramatically decreases as a child grows up
· Head turn test: a toddler was presented with sounds from a non-native speaking language and a phoneme was repeated until the child would get used to it, then another similar sounding phoneme would be present to see if the child would turn their head, thus they would be able to tell the difference between the different phonemes
· Adults cannot hear the differences between the different phonemes but the child could perform almost as well as a native speaker
· Theories of Language Development
· Social Learning Theory: 
· Evidence supporting the theory: Jenie was removed from an abusive home and she would be locked in a room with no social learning, when she was rescued, she did not speak at all
· Evidence against the theory: children would just randomly babbling and at one point they will figure out common words even if they don’t completely make sense
· Innate Mechanism Theory: theory that humans are born with instinctual mechanisms to help them understand universal grammar rules, allowing them to quickly develop language skills 
· Overextensions: children apply a rule too broadly 
· E.g. learned -ed is the past tension but, the child says she raned home
· Underextensions: children apply a rule too strictly
· E.g. saying dog to only their pet dog but not with other dogs she sees in the neighbour
· Evidence for Innate Mechanism Theory:
· Sign Language: a child who was never taught sign language (instead only reading lips) still developed some types of sign language to communicate without actually explicitly learning these signs\
· Neutral Activation: prefers first language talk over non-language talk
· Language Acquisition Device: innate mechanism by Noam Chomsky, it is present in all humans of all languages develop accordingly to universal grammar rules
· Animal Communication
· Waggle Dance: form of bee communication where the movement of the direction and angle of the food source from the hive
· Duration: could occur over 100 times
· 2 phases: the waggle phase and the return phase
· Washoe: 
· Strengths: taught sign language, could uses signs to communicate requests
· Limitations: didn’t use systematic grammar
· Sarah:
· Strengths: developed communication to answer questions, used symbols to communicate, has a large vocabulary
· Limitations: could not generate new complex sentences
· Kanzi:
· Strengths: utilized complete full immersion than classical conditioning
· Limitations: limited grammar no understanding of nouns or verbs and couldn't express anything that he wasn’t taught before hand
