Psyc2001 – Research Methods Lecture Notes:

Thursday, September 7th, 2017
Housekeeping:

-Required Text: Morling, B. (2015). Research Methods in Psychology: Evaluating a World of Information. 2nd edition. Norton. 
-Grading:
· Midterm Exam:
· Worth 15%
· Friday, November 10th from 7:00pm-9:00pm
· Chapters 1-5, 7, 10
· Lectures up until November 7th, 2017
· Final Exam:
· Worth 25%
· December 10th-22nd 
· Assignments: 45% Total, Due at 5:00pm
· A1: Literature Review
· Worth 4%
· Friday, September 29th, 2017
· A2: Operationalizing Variables
· Worth 6%
· Friday, October 6th, 2017
· A3: Preliminary Proposal
· Worth 11%
· Friday, November 3rd, 2017
· A4: APA Formatting
· Worth 4%
· Friday, November 17th, 2017
· A5: Final Research Proposal
· Worth 20%
· Wednesday, December 6th
· Computer Lab Activities: 15% Total
· Lab Acitivity #1:
· Worth 7%
· Friday, October 13th, 2017 at 5:00pm
· Lab Activity #2:
· Worth 8%
· Friday, November 24th, 2017 at 5:00pm
· Grade Raising Option:
· SONA
· 4% bonus 


Introduction:

-Research Methods:
· Research Methods is a process, and is a way of thinking 
· The process applies to all types of research (criminology, developmental psychology, neurology, etc.)
· Our topic of interests and our research goals may differ, but the process (including decisions about ethics, study design, etc.) is the same.
-Why Do They Make You Take Research Methods?
· Statistics are the tools researchers use
· Statistics are easier to learn if you understand that the reason there are different tests (chi-squared, t-tests, ANOVA, regression, etc.) are because there are different study designs and different “types” of variables
· Each statistic is for a different study design and/or with different types of variables (we can learn this without looking at numbers/formulas) 

Tuesday, September 12th, 2017
A Way of Thinking: 

-Producers and Consumers:
· Research information is a critical element of psychology
· Do you see your future self as a:
· A). Producer of research information
· B). Consumer of research information
· C). Neither a Producer or a Consumer
· D). Both a Producer and a Consumer
· Producers:
· Research assistance and lab volunteers, thesis, independent research (4th year course), academic jobs, research jobs (government, hospitals, etc.)
· Consumers:
· Writing essays based on research findings, independent study, thesis (introduction), clinical psychologist, etc.
· Example:
· Clinical Psychologist using/developing therapies to assist clients
· Use research information to develop theories
· How do you know what research is good versus bad?
· What allows the researchers to make a strong conclusion?
· How do you determine what conclusions you could make? How do you know if your application could get similar results?
-Goals of Scientific Research (Behavioral Sciences):
· To describe behavior
· To predict behavior
· To determine the cause of behavior (determine the “why”)
· To understand or explain behavior 

-Behavior:
· Observable Behaviors:
· Smiling, frowning, hitting, time, responses to questions
· Unobservable Psychological Attributes:
· Hypothetical constructs/ideas (latent variables)
· Attitudes, emotions, self-esteem, intelligence, etc.
· Much of psychology uses observable behaviors (smiling) to understand unobservable constructs/ideas (emotions)
-Sources of Research Ideas:
· Common assumptions (just because we have these common assumptions doesn’t make them correct) 
· Observations of the world around us (serendipity)
· Practical problems
· Theories
· Past Research (Research articles will have listed “Suggestions for future research”)
-Sources of Information:
· Intuition
· Authorities
· Experience
· Research
· How to find research (Assignment #1 – how to use PsycInfo)
· The anatomy of a research article (Lab #1)
· The Research vs. Your Experience:
· Experience has no comparison group
· Experience is confounded
· Confounds: a general term for a potential alternative explanation
· Confounds to research findings are a threat to internal validity
· In the real world, there are usually several possible explanations for an outcome
· Example: Research on older adults and cognitive functioning:
· Group 1 attended exercise classes, Group 2 told not to exercise. Found that Group 1 had better cognitive functioning
· Possible Confounds: 
· Group 1 had a lot of socialization during their exercise class
· When told not to exercise, you get sluggish in a lot of different areas in your life – when you’ve been doing nothing all day, doing anything suddenly seems like a huge deal
· Group 1 was also getting a mental workout during their physical workout (e.g., trying to keep up with the steps in Zumba) 
· Research is better than experience
· More than a single person
· Can control for other possible explanations (confounds)
· Can create comparisons (multiple)
· Research is probabilistic
· Findings are not expected to explain all of the cases all of the time (exceptions)
· Psychological research conclusions are meant to explain some proportion of the possible cases (95%)
· The Research vs. Your Intuition:
· Intuition is biased by faulty thinking:
· Swayed by a good story
· Persuaded by what comes easily to mind (availability heuristic)
· Failing to think about what we cannot see (present bias)
· Intuition is biased by motivation:
· Asking biased questions
· Biased about being biased
· The intuitive thinker vs. the scientific reasoner:
· We make mistakes when we base our reasoning on intuition rather than science
· Researchers create comparison groups and look at all the data
· Evidence for and against our hypotheses
· Trusting Authorities on the Subject:
· Information could be based on the authority’s research
· Information could be based on the authority’s personal experience
· Information could be based on the authority’s intuition
-An Overview of Research:
· Research Methods: The decisions (participants, sampling, design, procedure, ethical consideration, etc.) that need to occur before any information is gathered
· Psychometrics: between research methods and statistics (the study of measurement – what measures are better or worse than others; e.g., measuring intelligence with the length of your arm)
· Statistics:
· Descriptive: summary of the data collected
· Inferential: statistical analyses to “infer” information to a larger population
· Elements of Conducting Research:
· The Who = Participants (sometimes called subjects)
· The term “participant” implies that they made the choice to participate; a “subject” did not have a choice in participating – they were “subjected” (e.g., animals are often referred to as “subjects”)
· How we find/select participants (Sampling – chapter 7)
· The What
· Experimental or correlational research design?
· What are the variables of interest?
· How are we collecting the information?
· How is the variable being measured?
· What is the quality of the measure? (Chapter 5)
· The How
· The procedure – the step-by-step element detailing how you got the data
Thursday, September 14th, 2017
Anatomy of a Research Article:

-Anatomy of a Research Article:
· Abstract:
· A summary of the (entire) research report/proposal
· 150-250 words (text says 120 words)
· Includes hypothesis, procedure, and the broad pattern of results 
· 1 sentence to represent big/main point of each section
· Always write this last
· Introduction:
· Outlines the problems investigated
· Past research and theories relevant to the problems described
· Formal hypothesis or specific expectations are introduced and connected to past research
· The high school “5 paragraph essay” is what researchers refer to as the introduction – the introduction is almost everything 
· Method:
· Frequently made up of subsections:
· Participants (who and how many people you have/are planning on having), Materials (what are you planning on using; e.g., satisfaction with life scale, the Stroop task), Procedures, and Apparatus (e.g., the details of the computer that you used to administer the Stroop task)
· Overview of design
· Characteristics of participants*
· Procedure (the step-by-step element detailing how you got the data)
· Equipment or testing materials
· Results:
· Findings presented in 3 ways:
· Descriptive in narrative form
· Description in statistical language
· Material in table or graphs
· More challenging to read and understand until you have completed statistical courses
· Discussion:
· Review research from various perspectives
· Present methodological weaknesses and/or strengths
· Explain how the results compare with past results
· Include suggestions for practical applications
· Include suggestions for future research on the topic
· Note: in a proposal, discuss what conclusions/information could be gained from the study proposed and its “worldly” application
· Note: Research proposals do not have a “regular” results section (research has not been done and therefore there is no data). In the results section, it states “how” data will be examined/analyzed.

Tuesday, September 19th, 2017
Basics of Research:

-Basics of Research
· Participants (The “Who” – Chapter 7)
· Sampling technique
· Variables (The “What” – Chapter 5)
· What “kind”
· How they are operationalized
· How they are measured (reliability and validity)
· Level of Measurement (determines the type of statistics)
· Design (The “How” – Chapter 10-13)
· Correlation/experiment/quasi-experimental
-Basic, Applied, and Transitional Research:
· Basic Research:
· What’s happening in the technical sense 
· Labs, build knowledge on how mind/body works
· Possibly applied later
· Applied Research:
· In the real-world (not in a lab environment)
· Directly applicable/studied
· Transitional Research:
· Linking Basic Research to Applied Research
· Example:
· 3 different headline based on a single article:
· “Spanking kids can cause long-term harm: Canada study” 
· “Children who get physical punishment tend toward aggression: Survey” 
· “Spanking makes kids more aggressive, should be illegal: Report” 
· Couldn’t have been a study in a lab – spanking participants is against ethics
· What do you think “could” be done in this line of research?
· Two titles have causal claims – “cause” and “makes”
· Criteria for Causal Claims:
· Covariation of cause and effect (cause and effect have to happen together)
· Temporal precedence (temporal = time, precedence = before; cause has to happen before the effect; e.g., the spanking has to happen before the aggression)
· Alternative explanation (elimination)
-Take-Home:
· Need to reference peer-reviewed articles (use databases and Library access)
· Evaluation by experts
· Websites, books, magazines, etc. can be incorrect and/or misleading
· Need to read (and reference) original source material (not a he-said/she-said; go read what was actually stated)
· Direct quotes only say what the author said. Avoid direct quotes and paraphrase instead
· Changing a few words here and there is not paraphrasing (that is still plagiarism)
· Paraphrasing needs to change the majority of the words and the grammatical structure
· Paraphrasing – uses your own words and sentence structure. Try reading the material and then (without looking at it) summarize it to a friend (pg. 502-504)
Variables:

-What is a Variable?
· Something that changes
· Has at least 2 options (or many more)
-Researchers have options for:
· How we collect the information
· How we measure/manipulate the variable
-Categories of Variables:
· Situational (exactly about the situation; e.g., a classroom that is boiling hot vs. a classroom that is freezing cold, and their impact on learning)
· Response (your actions; e.g., a response on a questionnaire, a blink response after blowing a puff of air in your eye, 
· Participant or subject (the information that you bring with you to a study; e.g., your intelligence, your gender, your history, etc.)
· Psychological construct (using observable material to get to those unobservable ideas/constructs; e.g., attitudes, emotions, thoughts, beliefs, intelligence – book smart vs. street smart, etc.)
-Researchers either measure or manipulate variables in a study
-Measured Variables:
· Observed and recorded
· Direct or abstract
· Example of Direct Measurement: asking a person outright what their gender is
· Example of Abstract Measurement: visually observing the gender of a person and writing it down
-Manipulated Variables:
· During an “experimental” study
· Researcher controls, usually assigning participants to different levels 
· E.g., cannot manipulate gender, but you can control who goes into a boiling hot classroom and who goes into a freezing cold classroom during a test
-Operational Definition:
· Defines the operations or techniques the researcher will use to measure or manipulate a variable. It turns a conceptual definition into exactly how it was measured or manipulated
· Need sufficient information so that a different researcher could replicate the study and measure/manipulate the variable in the exact same way
· Can be multiple different ways to measure/manipulate a variable
· Need to state how we measured it, and/or how we manipulated it
· Example: Looking at the Impact of Listening to Music While Studying:
· Could have 1 group in a quiet room, and another group listening to music
· You would need to be explicitly clear in stating what the word “music” meant to you, i.e., what kind of music, the volume of the music, or how long they were listening to the music
· Example: Operationalizing “Texting While Driving”
· Conceptual Variable: frequency of texting while driving
· Operational Variables:
· Self-report questionnaire (participants may lie)
· E.g., How often do you text and drive? Almost always, frequently, occasionally, or never?
· Direct observation
· Friends’ observation 
· The more abstract/conceptual the variable, the greater the need to operationalize the variable
· Gender (e.g., visually observing the gender of a person and writing it down)
· Quick Reflexes (e.g., blowing a puff of air into the eye, dropping a ruler and measuring how fast they can catch it, etc.)
· Anxiety (e.g., directly observing people’s behavior right before a final exam, or creating a questionnaire)
· Aggression (e.g., visual observations, creating a questionnaire)
-Measuring Variables:
· 3 different types of measures (i.e., how we get the information):
· 1). Self-report (asking the participant to tell us that piece of information)
· 2). Observational
· 3). Physiological
· Having more than 1 type makes for stronger research
· Practice:
· Eye color – self-report (ask them what their eye color is), observational (visually look and observe what their eye color is), physiological (measuring the amount/type of pigment in your eye)
· Rating of well-being on a 5-point scale – self-report
· Reaction time at a computer task – physiological 
· Order of finishers in a 5K race – observational, self-report
· Parents’ marital status – self-report, observational
· Blood alcohol content – physiological 
· Degree of pain felt, as rated on a 10-point scale – self-report
· Seating order in an auditorium – observational 
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Variables Continued:

-Variables and Measurement Scale/Level:
· How we measure the variable – Level of Measurement (L.o.M)
· Nominal, Ordinal, Interval, Ratio (N.O.I.R.)
· As you move from one scale to the next (from top of the list to the bottom of the list) each scale “adds” one new criteria from the previous scale; there is an extra restriction that needs to be met
· Nominal Scales (Categorical)
· Categories with no meaningful numeric value
· Example: males/females; experimental condition/control condition
· Impossible to define any quantitative values or differences across categories
· Males and females whatever numbers I want!!
· We still convert to numbers used in statistical programs
· Ordinal Scales
· Rank ordering with numeric values
· Example: restaurant ratings, birth order, Olympic medals, Likert Scales (5-point scales)
· Has magnitude; values are smaller or larger than the next
· Interval between items not known
· How close was second place from getting gold?
· Interval Scales
· Has magnitude; values are smaller or larger than the next
· Interval between items is known and is meaningful
· May have an arbitrary zero point, but does not have an absolute zero point 
· Example of an arbitrary zero point: temperature (in Celsius or in Fahrenheit; A zero in Celsius and a zero in Fahrenheit do not mean the same thing; zero doesn’t mean “no heat”; because it can be colder than zero, the zero is somewhat arbitrary)
· Example: intelligence score, temperature
· Ratio Scales
· Has magnitude; values are smaller or larger than the next
· Interval between items is known and is meaningful
· Has an absolute (true) zero point
· Absolute zero vs. abstract zero
· Example: reaction time, duration of response, Kelvin scale, kilometers, centimeters, millimeters
· Practice:
· Eye color – nominal (categorical)
· Rating of well-being on a 5-point scale - ordinal
· Reaction time at a computer task - ratio
· Order of finishers in a 5K race - ordinal
· Parents’ marital status – nominal (categorical)
· Blood alcohol content – ratio 
· Degree of pain felt, as rated on a 10-point scale – ordinal 
· Seating order in an auditorium – nominal/categorical (left, middle, right), ordinal (order from left to right, or by row number), ratio (distance from the center of the room)
· Beverages – nominal/categorical (“do you want juice or water?” or “are you thirsty?”), ordinal (“tall, grande, vente?” – a vente is bigger than a grande, but the difference between sizes is not the same), ratio (“12oz, 16oz, or 18oz?”)
-How Scientists Do Their Work:
· Empiricists (Empiricism or the Scientific Approach):
· Embodies a number of rules for collecting and evaluating information
· 4 key characteristics (coming up)
· Use of verifiable evidence as the basis for conclusions; collecting data systematically and using it to develop, support, or challenge a theory
· Acknowledges value of intuition and authority as a bases for generating research ideas
· Open system that allows ideas to be supported or refuted
· 4 Characteristics of the Scientific Approach:
· 1). Make systematic observations and report them accurately (allows for replication)
· 2). Engage in theory-building: involves the development, testing, and refining of theories
· 3). Maintaining an open system where falsifiable ideas are exchanged, debated, and challenged
· 4). Submit findings for peer review – evaluation by a panel of experts
· Testing Theories:
· To test a theory, we need to design studies so that we can make conclusions
· Comparisons are critical: termed falsifiability
· Cannot make a conclusion if there is no comparison 
· Theories and data don’t prove anything
· Look at the other possible results for what you are trying to prove
· Importance of Comparison:
· Online dating websites
· eHarmony, Match, POF, ChristianMingle, BeNaughty, etc.
· What are you asked to believe?
· What evidence is being given as support for this belief?
· What additional evidence would help you evaluate these alternatives?

Tuesday, September 26th, 2017
3 Claims, 4 Validities:

-Chapter 3:
· Variables 
· Operational Definitions (last week)
· Claims:
· Frequency
· Association
· Causal
· Validities
-Claims:
· Claim: argument/statement someone is trying to make; this is often where our topics come from when trying to design research 
· Psychological scientists use data to test and refine theories and claims
· There are three types of claims:
· Frequency
· Association
· Causal
· Frequency Claims:
· Describe a particular rate or degree of a single variable
· Only one measured variable
· The type of variable is a count (nominal/categorical)
· Examples:
· 3 in 4 adults believes that Owls exist
· 1 in 75 OC buses is on-time
· The O-train breaks down 4 times per week
· Association/Correlation Claims:
· Association claims involve at least two measured variables
· Both variables need to be interval or ratio level
· Argue that one level of a variable is linked (associated) with a particular level of another variable
· Variables that are associated are called “correlated”
· Covary: as one variable changes, the other tends to change too
· Three types of associations: positive, negative, zero or “no” association
· Positive Association: as one variable goes up, the other also goes up; or as one variable goes down, the other also goes down; e.g., the shyer you are, the better you are at reading facial expressions
· Negative Association: as one variable goes up, the other variable goes down; or as one variable goes down, the other variable goes up; e.g., the more things you try to multitask with, the worse you are at multitasking 
· Zero Association: there’s no slope to a line of best fit; e.g., the amount of screen time is not correlated with the level of frequency of physical activity
· Using scatterplots, how would you draw:
· Facebook users get worse grades in university – Negative scatter plot (the more time you use Facebook, the worse your grades are)
· OMG! Texting an IM-ing doesn’t affect spelling! – Zero association
· Mother’s heartburn means hairy newborn – Positive scatter plot
· Predictions:
· We use association to make predictions
· Predicting to other people not in the sample
· Predicting to a future implication
· The stronger the association between 2 variables, the more accurate the prediction
· Causal Claims:
· One variable is responsible for changing the other
· Two variables: one measured (interval or ratio) and one manipulated (normally nominal/categorical)
· There must be an association between them (positive or negative)
· The manipulated variable is causing the measured variable (a.k.a. the effect)

· Claims and Word Choice:
· Association Verbs: linked to, associated with, correlated with, prefers, may predict, tied to, goes with
· Causal Verbs: causes, affects, promotes, reduces, increases, decreases, makes, changes, leads to, adds, etc.
· Using tentative language does not alter the form of the claim; e.g., eating too many carrots may turn your skin orange – still causal
· Headlines: What are the Variables?
· One hour of extra screen time drags down teenagers’ grades – two variables; amount of screen time, and grades
· To spoon or not to spoon? After-sex affection boosts sexual and relationship satisfaction – two variables; whether people do or do not spoon, and the sexual and relationship satisfaction
· Early language skills reduce preschool tantrums – two variables; language skills, and tantrums
· This is your brain on exercise - 
· Link between over-indebtedness and obesity identified – two variables; indebtedness, and obesity
· Headlines: Association or Causation?
· One hour of extra screen time drags down teenagers’ grades – causation 
· To spoon or not to spoon? After-sex affection boosts sexual and relationship satisfaction – causation 
· Early language skills reduce preschool tantrums – causation 
· This is your brain on exercise – causal 
· Link between over-indebtedness and obesity identified – association 
-Manipulating a Variable:
· Lack of sleep lowers exam performance
· Manipulated Variable: amount of sleep (one group gets plenty of sleep, one group gets no sleep)
· Measured Variable: exam performance
· The smell of fresh cookies boosts brain functioning
· Manipulated Variable: fresh cookies (one group gets to smell freshly baked cookies, another group doesn’t get to smell cookies, another group gets to smell burnt cookies)
· Measured Variable: brain functioning
· Eating bacon increases well-being
· Manipulated Variable: eating bacon (one group gets lots of bacon, another group gets no bacon)
· Measured Variable: health/well-being
-4 Validities:
· Construct Validity:
· Quality of the measures and manipulations (how you measured/manipulated the variable; does how we measured it work?)
· Example of a bad construct validity: measuring intelligence with the length of their arm

· Statistical Validity:
· Statistical conclusions are appropriate and reasonable 
· Making sure that:
· The type of tests that we’re using to judge statistical validity is appropriate
· Any conclusions that we’re making from the results of any test are working with the type of test
· Probability, trends, & averages
· Internal Validity:
· No alternative causal explanations for the outcome
· Controlling for variables
· External Validity:
· To whom, what, or where can we generalize?
· We need to make sure the sample that we’re getting for who is in our study represents the broader population that we’re actually interested in 

Thursday, September 28th, 2017
3 Claims, 4 Validities Continued:

-Interrogating Frequency Claims:
· Construct validity of the variable – how well was the variable measured? (one variable)
· External validity is essential! – can we generalize from the sample to the population?
· Statistical validity – how large is the margin of error?
-Interrogating Association Claims:
· Construct validity of each variable – how well was each variable measured? (two variables)
· Statistical validity – how strong is the association? Is it statistically significant? (Type I and Type II errors)
· External Validity – to whom or what can we generalize the association? May be less important to the researcher 
-Two Mistaken Conclusions:
· Statistical Validity – our conclusions based on research are not 100% correct
· Two types of errors:
· Type I (FALSE POSITIVE)
· E.g., a man being told he’s pregnant
· Type II (FALSE NEGATIVE OR MISS)
· E.g., a woman being told she’s not pregnant, when she obviously is
-Interrogating Causal Claims:
· Construct validity of the two variables – how well was the independent variable manipulated? How well was the dependent variable measured?
· Breakfast is the most important meal of the day (49 minutes in):
· The question that they asked, in terms of creating the two groups, was “did you eat before 5:00pm?”; the two groups were those who ate before 5:00pm, and those who didn’t eat all day
· The English word “breakfast” comes from “brake” and “fast”
· The concept was that after dinner, you would then begin a fasting period until you ate your next meal
· Your first time eating after fasting (sleeping) was called breakfast, because you are braking the fast
· Statistical validity – how big is the difference? Is it statistically significant?
· Internal validity – other possible explanations? Random assignment*
· External validity – to whom or what can we generalize this effect? Rarely prioritized in an experiment 
-Recap:
· There are 3 claims:
· Frequency = 1 nominal variable
· Association = 2 interval or ratio variables
· Causal = 1 manipulated, 1 interval or ratio
· There are 4 validities to determine the quality of the claims:
· Frequency = construct, external, & statistical
· Association = construct, statistical & external
· Causal = constrict, statistical, internal & external 

Tuesday, October 3rd, 2017
Statistics and Good Measurement:

-Basic and Critical Statistical Terminology:
· Descriptive Statistics: 
· Summarize information (data)
· Measures of Central tendency (grouping)
· Measures of dispersion (spread/differences)
· Variability – The Key Element of all Statistics:
· Measures of Central Tendency
· Mean: 
· The average of all scores
· Sum of all values, divided by the number of values summed up
· Expressing the mean in relation to the data: X bar, M, Xdot, GM
· Expressing the mean in relation to the population: Mew ()
· Median: 
· The score that divides the ranked group in half (has “i,” so in half or in the middle)
· What is the value in the middle of the distribution?
· First, you need to sort from lowest to highest values, the locate the middle position (odd and even are a bit different)
· Then, locate the position of the median
· N+1/2 = 7+1/2 = 8/2 = 4
· E.g., 1, 2, 4, 5, 9, 11, 13
· Mode: 
· The most frequent score (has “o,” so it occurs the most)
· Unimodal, Bimodal, Multimodal
· Range: 
· Spread of scores (highest minus lowest)
· Only looks at 2 pieces of data
· Variance: 
· Deviation = distance of each score from the mean
· Square deviations to eliminate negatives
· Summing the squared deviation and dividing by the number summed gives us the average squared deviation
· Issue – how do we interpret squared units??
· We can remove the squared unit by square-rooting both sides
· This “new” measure is called standard deviation! (it is the square root of variance)
· Standard deviation can be interpreted as “the average deviated of scores from the mean”
· All statistical tests (t-test, Chi-squared, correlation, ANOVA, etc.) are explaining/examining the variability
· With limited variability, statistics become useless!
· So – yes we want variability! Research needs to be designed to have variability!!
· But where the variability is, is also critical 
· Inferential Statistics:
· Descriptive statistics – describe the data (central tendency, variability, and normality)
· Inferential statistics:
· Process of logic – built on probability and change to make decisions
· Use different types of statistical tests depending on the “how” variables were measured
· Go from “the data” to “the population”
· We use descriptive statistics in statistical tests to help us make an inference about the population
-Descriptive Statistics and Variables:
· Level of Measurement (LOM):
· Recap:
· Nominal Scales (e.g., gender)
· Ordinal Scales
· Interval Scales (e.g., temperature)
· Ratio Scales
· Only Interval and Ratio Scales use mode, median and mean – this means that they are scale data/continuous
· Statistical Tests:
· The majority of statistical tests require a mean to be calculated – this is why researchers are regularly trying to use “scale” (interval or ratio) type measures for the variables in their studies 
-Measurement Diagnostics:
· Scores … ALL Scores on Any Measures:
· We collect information on our different variables
· Measurement is “how” we collect that information:
· Self-report, observation, physiological, etc.
· Single questions or long complicated questionnaires
· All scores/results are made up of 2 parts:
· True Score: a person’s real score
· Measurement Error: no measure is perfect!
· True Score + Measurement Error = what we actually have
· Measurement:
· Measurement instruments (questionnaires, apparatus, etc.) are not all created equally
· How do we evaluate the quality of the instrument?
· Using a poor instrument will result in poor quality of data  
· Two categories of measurement diagnostics: Variability and Reliability
· Reliability:
· Consistency or stability of measurement (same object being assessed, in the same circumstances should get you the same result)
· Tells us how much “error” there is in the measure
· Assessing reliability:
· Always between -1 and +1 (almost always decimal points)
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Statistics and Good Measurement Continued:

-Measurement Diagnostics:
· Measurement:
· Two categories of measurement diagnostics: Variability and Reliability
· Reliability:
· Three types of reliability:
· 1). Test-retest reliability
· Assessed by measuring the same individuals, using the same measure, at two different points in time
· Time difference – long enough that they don’t remember their last specific answers, but not so long that what we are trying to measure has changed 
· Vulnerable to artificiality
· Alternate forms reliability
· 2). Internal consistency reliability
· Split-half reliability
· Even/odd, first/last
· Cronbach’s alpha 
· Item-total correlations (composite score) – the correlation between different items in a questionnaire
· 3). Interrater reliability 
· Correlation between the observations of different raters
· Trying to get two different people in observing or rating to give similar answers, or code things in a similar way (e.g., little girl reading Betty Crocker cooking instructions – um, ah) 
· Cohen’s Kappa – the fix for whatever they’re trying to get two people to agree on, being in the yes/no category (dealing with the probability chance - by chance we could have the same answer (yes, no))
· Achieving reliability:
· Training of observers – each test/measure has different training requirements
· Wording of questions – specific questions, read at a specific speed, etc.
· Calibration and placement of equipment – rules for how the “pieces” start, the seating arrangements, etc.
· Multiple observations – its’s not 1 question! And many sensitive measures are conducted over multiple days
· Validity:
· Is the scale measuring what it is supposed to be measuring? Tells us how accurate the measure is
· So the measure provides consistent results, but is it measuring the construct appropriately?
· 1). Does it look like a good measure?
· Both face validity and content validity are subjective/biased ways to assess validity
· Face validity – it looks like what you want to measure
· Content validity – the measure contains all the parts that your theory says it should contain, but does not assess aspects not included in the theory
· 2). Does it correlate with key behaviors?
· Criterion 
· Is it associated with some other piece of information?
· Known-Groups paradigm 
· 3). Does the pattern make sense?
· Convergent:
· It should relate two things that should be related 
· Discriminant
· It should not relate two things that should not be related
· The Relationship Between Reliability and Validity:
· The validity of a measure is not the same as its reliability
· A measure can be less valid than it is reliable, but it cannot be more valid than it is reliable (e.g., repeatedly stepping on a scale) 
· Reliability is necessary but not sufficient for validity 

Tuesday, October 10th, 2017
Ethics:

-Ethical Research in Canada:
· Tri-Council Policy Statement (TCPS)
· Canadian Institutes of Health Research (CIHR)
· Social Sciences and Humanities Research Council of Canada (SSHRC)
· Natural Sciences and Engineering Research Council of Canada (NSERC)
· Canadian researchers must:
· Adhere to the TCPS guidelines
· Comply with the Canadian Charter of Rights and Freedoms, Canadian privacy of information laws, and relevant provincial laws
-Tri-Council Policy Statement:
· Core principles:
· Respect for persons
· Concern for participants’ welfare (beneficence)
· Justice – treat participants fairly
· **Application of the core principles – not always clear cut. Ideally, ALL three components are fully met. Each deviation needs to be evaluated. The combined deviations are then also evaluated.
· Core Principle #1: Respect for Persons:
· Informed Consent:
· The purpose of the research, procedures, time involved
· Risks and benefits to the participant, and in general
· Any compensation (any form of payments/reward, e.g., course credit)
· There are rules: only allowed to give $10.00 per hour – any more creates an inappropriate influence 
· How confidentiality will be protected
· Assurance of voluntary participation and permission to withdraw
· Contact information for questions about the research
· Protection of vulnerable populations (e.g., children) (contact information of parents, approval of children themselves)
· Implied Contract with Participants:
· Punctuality
· Summary of the results
· Course Credit
· Issues:
· Autonomy issues
· Possible coercion (pressuring to agree to the informed consent)
· Withholding information and deception 
· Debriefing:
· Full disclosure
· Occurs after completion of the study
· Provide additional resources, if necessary
· Ensure participant leaves the experiment without feeling bad or having any ill feelings about the field
· Addresses issues of withholding information, deception, and potential harmful effects of participation
· Explain why deception was necessary
· Permission to use data – a follow-up after lying (round 2 informed consent – can we still use your data?)

Thursday, October 12th, 2017
Ethics Continued:

· Alternatives to Deception:
· Role-Playing:
· Ask participants how they would respond to a certain situation or to predict how others would respond
· Simulation Studies:
· Variation on role-playing that involves simulation of a real-world situation
· Has a high degree of involvement from participants
· Honest Experiments:
· Participants are made aware of the “true” purpose of the research (e.g., speed dating studies)
· Core Principle #2: Concern for Participants’ Welfare:
· Risk-benefit analysis
· For participants
· For society
· Positive MUST equal or outweigh the negative – if not, changes need to be made so that the above holds (lower risk or increase benefit)
· Potential risks in psychological research:
· Physical harm
· Psychological stress
· Loss of privacy and confidentiality
· Potential benefits of psychological research:
· Educational benefits, learn new skill, or access to treatment for a psychological or medical condition
· Material benefits
· Personal satisfaction
· Need to weigh the potential harm to human or animal participants against what the knowledge gained from the research will contribute to society
· Ideal is low risk, and high benefit
· Can possibly allowed to conduct research that is low risk with low benefit and high risk with high benefit
· Research that is high risk with little benefit = NO
· Types of Research (as per Ethics):
· ALL 3 categories (low risk and high benefit, low risk and low benefit, high risk and high benefit) still require Ethics approval (yes – even the “no risk” must be approved)
· Exempt Research (“no” risk)
· Employs publicly available information
· Involves observing people in public places without any interaction
· Uses already collected data that are completely anonymous
· Minimal Risk Research:
· Risk of harm is no greater than risk encountered daily life or routine physical or psychological tests
· Questionnaires or interviews on non-sensitive topics
· This is the category that majority of research “should” be striving to belong to
· Eg., crime shows on prime-time television 
· Greater than Minimal Risk:
· Subjected to thorough review
· Additional safeguards beyond informed consent
· Impact on Research
· Extended time for approval of study
· Submissions often need to be revised or clarified
· Very cautious about approval
· Deception, cause of stress or pain, sensitive topics (rape, abusive history, depressive thoughts, etc.)
· Core Principle #3: Justice – Treat Participants Fairly
· How are participants selected? (Issues of equity)
· Do participants reflect “everyone” who will benefit from the study?
· Those studied should benefit from what is learned from the research
· Any decisions to include or exclude certain people from a study must be justified on scientific grounds
· Tuskegee Syphilis Study (1932-1972):
· Allowed a group of individuals in the U.S. who were ill with Syphilis (which is curable) to continue on with the disease for a long period of time while they were being medically “treated” (nothing was being done, they were not given the treatment to cure their illness even though they had it)
· This was because they were interested in the long-term effects of having Syphilis 
· They were never told/informed that they could’ve cured them
· The long-term impact of Syphilis is really severe 
· Black Americans were the only people a part of that study
· Native populations in Canada 


-Ethics Applications and Processes:
· Ethics Boards (multiple):
· Animal Research
· Biohazards
· Human Ethics
· CUREB-A
· CUREB-B
· May need to apply to more than one (Biohazards & Human Ethics)
· Applications last 1 year, so you may need to continually apply
· Animals, Ethics, and Research:
· Standards:
· Proper handling and care of animals
· Minimize pain and avoid cruelty
· Canadian Council on Animal Care:
· Replacement: where possible, avoid using an animal model
· Reduction: minimize the number of animals used
· Refinement: minimize pain and distress (e.g., anesthesia, food, etc.)
· Biohazard and Ethics:
· Collection, use and disposal of all biological material
· Blood, saliva, electrodes (EEG), use of X-ray, F-MRI, body temperature, blood pressure, etc.
· Blood Glucose (ego depletion) studies
· Prick of finger to measure glucose (diabetes)
· Research Ethics Board (REB):
· CUREB-A:
· Arts, Humanities, Business, Public Affairs
· CUREB-B:
· Science, health, engineering, psychology, cognitive science, neuroscience
· IF you also need to submit to biohazard
· A chair, 16 faculty members, 2 graduate students, 2 community members (legal, ethics expertise)
-Why Apply to Ethics?
· Any students of Carleton University and all faculty (including Adjunct Researchers) require ethics approval before collecting/analyzing data
· Any researcher planning on collecting data AT Carleton University
· Application requires a faculty “sponsor”
· Any research money provided by the Tri-Council requires an ethics approval number
-Research Misconduct:
· Violation of Ethics Standards (code of conduct)
· Not having ethics approval
· Professional organizational membership requirement, publication requirement, etc.
· Data Fabrication
· Data Falsification
· Plagiarism

Tuesday, October 17th, 2017
Simple Experiments:

-Experimental:
· At least one manipulated variable
· At least one measured variable
-Non-Experimental:
· Also called correlational designs
· At least two variables, both measured (nothing manipulated)
· Correlation (chapters 8 and 9)
· Two continuous variables (interval or ratio)
· Neither are manipulated (both observed)
· Questions:
· Is there an association between the variables?
· Does knowing something about variable A (probably) tell you about variable B?
-Experiments:
· Simple Experiments (chapter 10 – today’s focus!)
· Complex Experiments (chapter 12)
· Two or more independent/manipulated variables, OR
· More than two levels of an independent/manipulated variable
· Quasi-Experiment (chapter 13)
· “True” experimental design not possible
· Lack of random assignment or lack of a control condition 
· “Quasi” essentially means pretend; it’s trying to be experimental, but it’s not 
· Used in situations where we cannot randomly assign participants to things (e.g., you cannot assign someone to have cancer)
· You cannot manipulate or cause certain things 
-Simple Experiments:
· ONE independent variable: manipulated variable or changed/altered to try and find an effect
· The number of options/versions of the independent are termed levels (need at least 2 levels)
· ONE independent variable: measured variable (the response/outcome/result due to the independent variable)
· Example of Identifying Variables:
· Training will improve performance – I.V: training; D.V: performance
· Sleep quality drops when students are stressed – I.V: stress; D.V: sleep quality
· Wearing mitts causes hangnails – I.V: wearing mittens; D.V: hangnails
· People look smarter when wearing glasses – I.V: wearing glasses; D.V: people’s perception of your intelligence 
· Features of an Experimental Design:
· Control (Conditions):
· Provide a baseline/no manipulation version
· Needed in order to imply change 
· Example: children learning, athletes improving
· Experimental Control: all conditions are treated exactly the same, except for the independent variable being manipulated
· Violation of experimental control: condition 1 run in the morning and the “control” condition run in the afternoon (time of day would be a design confound)
· Random assignment to conditions:
· All participants are randomly assigned to a condition/level of the independent variable
· Allows for cause and effect (not due to “other” influencing variables)
· E.g., roll dice, flip a coin, randomizers on computers, etc.
· Unsystemic variation
· The Most Basic Experimental Design:
· The most basic experimental design has two variables
· An independent variable (with only 2 options)
· A dependent variable
· Assigning Participants:
· Three basic ways to assign participants to experimental group(s):
· Independent Group Design (between subjects):
· Different participants are assigned to each level of the independent variable
· Assignment to conditions is (should be) random
· Completes dependent measure only once
· Disadvantage: 
· Needs lots of participants (especially within multiple experimental conditions)
· Random assignment is critical and sample size generally needs to be at least 30 participants PER group/level (60 total)
· Repeated Measure Design (dependent, within subject):
· The same participants experience all levels of the independent variable (you are your own control)
· Completes the dependent variable measure more than once (time 1, time 2).
· Advantages:
· Fewer participants needed
· Extremely sensitive to statistical differences
· Error variance is reduced because people serve as their own control group
· Disadvantages:
· The order of presenting the treatments may affect the dependent variable
· Types of order effects include:
· Practice effects – figuring out tricks and tips (e.g., Stroop task)
· Fatigue effects – e.g., Stroop task eye fatigue
· Contrast and carry over effects
· Solutions for order effects is complete or partial counterbalancing (or spacing out test occurrences) – this greatly increases complexity of conducting experiment
· Matched Pairs:
· Analyzed as independent or dependent (how things are matched)
· When random assignment is not possible (A QUASI experiment)
· Used to control for “other” possible explanations
· Researcher attempts to match participants on critical criteria and then allocate one of each pair to each level of the independent variable
· Complete Counterbalancing: 
· All participants receive all levels of the independent variable. 
· All possible orders are conducted
· 2 conditions = 2 x 1 = 2 orders
· 3 conditions = 3 x 2 x 1 = 6 orders
· 4 conditions = 4 x 3 x 2 x 1 = 24 orders
· 5 conditions = 5 x 4 x 3 x 2 x 1 = 120 orders
· Partial Counterbalancing: 
· Participants are still organized in different groups and all participants get all levels of the independent variable
· Only “some” of the possible orders are conducted
· Latin Square Design – each condition appears in each order position (first, second, third, etc.) only once 
· Pre-Test:
· Term indicated that prior to the experimental manipulation, the dependent variable is measured
· Baseline measure (IQ, reaction time, etc.)
· A pre-test can be added to any type of design
· Having participants complete dependent variable (at least) twice creates possible practice and fatigue effects
· Pre-Test/Post-Test Design:
· A specific type of research design
· It is an independent groups design with a pretest
· Participants only get 1 level of the independent variable
· Random assignment
· Choosing a Design:
· One design is not superior to the other
· Each has advantages and disadvantages
· Consider the generalizability of results
· Consider the reversibility of effects
· Independent Groups
· Matched groups
· Repeated Measures (within groups)
· Counterbalancing
· Pre-test/post-test

· Types of Comparison Groups:
· Control Group: a level of an independent variable that represents “no treatment” or “neutral”
· Treatment Group: a level of an independent variable, can have multiple different versions in a study, it is where “something” is happening to establish cause and effect
· Placebo Group*: a control group that is exposed to an inert treatment (sugar pill)

Thursday, October 19th, 2017
Simple Experiments Continued:

Simple Experiments:
· Control Variables and Confounds:
· Control Variables:
· Researcher is aware of their influence on outcome
· Held constant – consistent across all participants (questionnaire order, testing room, lighting, etc.) – in order to try and minimize the impact of it, we keep it exactly the same for everybody in the study
· Measured – when it cannot be held constant but “effect” needs to be eliminated (how much participants ate before study, mood on arrival, etc.) we statistically “control” for these effects
· Critical to establish internal validity
· Confounds:
· “Third variable problem”
· Alternative explanation for results
· Not measured
· Design did not take the confound into consideration 
· Good Experimental Designs:
· Want to maximize the differences (variability) between our groups (research design)
· [bookmark: _GoBack]E.g., average of Drug A score compared to average of Drug B score (want a big difference here)
· Need to minimize the differences (variability) within a group (sampling?)
· E.g., in Drug A group, highly similar scores (need small variability within the group)
· In Drug B group, highly similar scores (need small variability within the group)
· Independent Variable (manipulation) needs to have “worked” and a good researcher will have evidence
· Manipulation Check: Evaluation to determine that the independent variable did what it was supposed to do (NOT the outcome/result)
· Pilot Study: Used to check the design on a small sample, separate from the research study, and test the effectiveness of the independent variable, participant expectations, length of study, ethical concerns, etc.


· Additional Concerns:
· Experimenter Expectations:
· Experimenter bias – the experimenter hypothesizes something to happen, and then designs the experiment for that thing to happen) 
· Expectancy effects – participants figure out what the experimenter’s hypothesis is, and will purposely give us what they think the experimenter wants
· Automated procedures, single-blind (participants are not told what the other conditions are) and double blind designs (participants are not told what the conditions are, AND researcher is not told what condition the participants get)

Tuesday, October 31st, 2017
Sampling:

-Conducting Research:
· Practical Decisions:
· Who are you going to study?
· How many people should you study?
· How are you going to find/access these individuals?
· Is your sample representative of the larger population of interest?
-Population and Sample:
· Population: entire set of people/products/animals/organizations that you are interested in
· Sample: smaller set taken from the population
· Different methods for “how” the set is selected
· Census: sampling every member of the population
-Selecting Participants:
· Probability sampling (representative):
· Representative of the population of interest
· Require list of population
· More costly/difficult
· Simple Random Sampling = equal for everyone
· Cluster Sampling = everyone in a cluster that is chosen at random
· Multistage Sampling = two random sampling stages: Random sampling of clusters, and random sampling of people within the cluster
· Stratified Random Sampling = strata then random from each strata to represent population
· Oversampling: purposely over sampling a group/subset
· Small numbers are rarely generalizable (minimum number needed)
· Weighting of data to be representative in analyses
· Systematic Sampling: random number tables, computer allocating to different studies



· Non-probability sampling (biased):
· Inexpensive, efficient
· Possible bias, may not generalize, threat to external validity (generalize the sample to represent the population)
· Convenience Sampling: most common, SONA; it’s more convenient to grab a bigger candy than to grab a smaller candy; psychology students are more convenient when conducting a psychology study 
· Purposive Sampling: (free samples); Mass Testing; aimed at participants with some specific criteria
· Snowballing: convenience or purposive (broader sample; post on Facebook; starts off small, and it spreads)
· Quota Sampling: percentage representation; similar to stratified but non-random sampling methods to achieve desired percentages
-Random … What?
· Random Assignment:
· When participants are already at your study, and you randomly assign them to different conditions
· Internal Validity (no alternative causal explanations for the outcome)
· Participants assigned to condition/group at random
· Only appropriate for experimental designs
· Random Sampling:
· External Validity (generalizing the sample to represent the population)
· “Who” is part of the study selected at random (equal chance of participating)
-Sample Size:
· No “rule,” but a few guidelines:
· At least 10 in each condition/level
· About 30 (per group) and you can assume normality
· Newer standards are 50-100 per group
· More is generally better
· If sample is biased, more participants does not fix the problem!
· Need to adjust for data loss and mortality rates (people who came in for the first round of the study, but not for the second round) (e.g., fire alarms during a study; need at least 10% more)
· Balancing time, effort, cost, and reality 

Thursday, November 2nd, 2017
Sampling Continued (End of Midterm Material):

-Finding Participants:
· Decide probability vs. non-probability – do you have a list of the entire population?
· Decide the desired number
· How will you access these participants?
· Recruitment – emails, posters, notices, etc.
· Selling the study – why should someone complete the study 

-Evaluating Samples:
· Additional sources of bias
· The sampling frame – how or what we use to get that list of individuals (e.g., the list of students enrolled at Carleton University)
· Response rate – the percentage of participants that actually participate, compared to those who just sign up 
-Representative:
· Just because a person comes from a population, does not mean that they are representative of the population
· Biased sample = unrepresentative
· Unbiased sample = representative
· We need representative samples to make inferences about the population of interest
-Representative Samples:
· Not always a top priority
· Non-probability samples may not be a large concern, depending on the topic/method
· Relationships between variables
· Experimental manipulations
· How would a probability and non-probability sample differ? Do these differences change the result?

Thursday, November 9th, 2017
APA Formatting:
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