PSYC 2001 Final Exam study guide

Introduction

Illusiary Correlation: Nicholas Cage and suicide; ice cream and drowning.

Scientific Method: built on principle of empiricism
1. Hypothesis
2. Experiment
3. Evaluation
4. Revision of Hypothesis

Falsifiability: ability to disprove or test a theory
· Example of something not falsifiable: theories of religion; not testable or measurable.
· Science focuses on behaviours, not “mind”

Cornerstones of Scientific Method: peer review process, validity of measures, replicability, operational definitions

Goals of science:
· Describe behaviour
· Predict behaviour
· Understand behaviour
· Explain behaviour


Correlation: aka- Co-variation. If one event occurs, then another event may also occur
· Ex: Academic success in High school, and then academic success in university
· NOT the same as causation

Establishing causality:
· Co-variation of events
· Time oriented relationship (temporal precedence)
· Elimination of possible alternative causes (internal validity)










Basic vs. Applied research

Basic research: very academic
· Fundamental questions of behaviours and cognition
· Theoretical research
· Cognition, emotion, motivation, personality, learning, etc.
· Foundation of applied research
· Ex: research on effectiveness of children as eyewitnesses is based on developmental theories of children’s memories and cognition
· Theories often need to be modified to fir real-life parameters of applied research

Applied research: directly applicable to a practical problem with potential solutions
· Advertising, marketing, program evaluation


Basic research examples:
· What sort of cognitive processes underlie psychopaths’ deficit in emotion processing?
· What patterns of social behaviours do pre-teen girls demonstrate?
· These types of inquiries can lead to: new types of therapy for treating sociopaths and psychopaths; effective anti bullying programs (i.e. applied research)

Variables

Variable: something free to vary; 2 types.
1. Independent variable: what the researcher selects or manipulates
2. Dependent variable: what the researcher measures (i.e. effects produced by the independent variable)
· Ex: Effect of social support on depression; independent variable is level of social support, dependent variable is reported levels of depression
 
Discrete variable: variables than can be divided into categories
· Ex: political parties; tall vs. short

Continuous variable: variables not restricted to a simple list of categories
· Ex: response time to solve a puzzle; percent correct on a test







Scales of Measurement

4 types:
1. Nominal: discrete variables
· No numerical assignment to the categories
· The levels represent categories or groups
· No ranking or hierarchy
· Ex: political parties; number of people in different types of majors
· Nothing numerically different between history and political science, for example (i.e. can go in any order)
2. Ordinal: discrete variables
· Categories like Nominal scale, BUT have some quantitative restrictions
· Levels are ordered from lowest to highest
· Ex: order of finishing in a race
· Categories are ranked numerically, but there is no meaningful difference between each rank (i.e. distance between 1st place and 2nd place isn’t taken into account)
3. Interval: continuous variables
· Quantitative properties
· Intervals between levels are equal in size
· Bigger range of analysis than with discrete variables
· No absolute zero
· Ex: Celsius or Fahrenheit temperatures
· Distances between 1 degree, 2 degrees, and 3 degrees are all equal on the measurement scale
4. Ratio: continuous variables
· Essentially the same as an interval scale, except it has an absolute zero
· Scale starts at zero, and goes up from there in equal intervals
· Can be summarized using mean
· Ex: Kelvin temperature scale, weight, time (there cannot be negative time, weight)



Frequency distribution: most basic form of data analysis
· Indicates how often different values are present in a data set
· These can also be grouped (bins)
· Ex: grades 70-74, 75-79, etc, instead of measuring individual number of people for each score




Types of frequency distribution graphs:

1. Pie charts
· All responses total are represented as a circle
· Transformed into % based on group membership
· Useful for nominal info (categories)
· Infrequently used in research
2. Bar graphs
· X-Y graph
· Separate bar for each category
· X axis (bottom): independent variable (categories, scores)
· Y axis: dependent variable; frequency (count, %)
· More used in research
3. Frequency polygons
· Line graph
· Line represents frequency
· Used with data from interval and ratio scales
· Time data (implies increase instead of distinct categories)
4. Histogram
· Most common way to display interval or ratio data
· Difference with bar graph: no gap between bars to emphasize continuous nature of data (i.e. not categories)

Descriptive Statistics

Descriptive statistics describe or summarize a set of data
· Measures of central tendency: where do most scores lie? 
· Measures of variability: how close to the centre of the distribution are the scores?

Describing interval and ratio data

Central tendency: most representative score or value
· Mean: M (sum of values divided by number of participants; i.e. average)
· Disadvantage: can be distorted by outliers
· Median: point (value) that divides the distribution into 2 parts with equal numbers of scores (i.e. the middle score/value)
· Less subject to effect of outliers
· But more awkward to calculate and note typically used in inferential stats
· Mode: most frequently occurring score
· Can be useful for categorical data (mean is NOT useful for categorical data)
· Not commonly used; only useful if many scores are repeated
· Values of mean, median, and mode are similar in most data sets

Dispersion (variability): extent of deviation from central tendency

Skewness: asymmetry in distribution
· Positive skew: long tail in positive direction; mode is lowest value, median middle, and mean highest
· Negative skew: long tail in negative direction; mean is lowest value, median is middle, and mode highest
Kurtosis: peakedness of distribution
· “Heaviness” of the tails


Variability: refers to the extent to which scores in a distribution differ from where most of the scores in the distribution are located (as indicated by a measure of central tendency)
· High variability: wide
· Low variability: narrow

Measures of Variability
· range
· variance
· standard deviation

Range: difference between smallest and largest values in a data set
· Seldom used because it uses only 2 values from the distribution

Variance: how close scores are to the mean in a distribution
· Close to mean: low variance
· Widely distributed around the mean: high variance
· ** variance is an average of the squared deviations around the mean
· You can calculate a population variance (square root of (sum of X-M squared), divided by population) or a sample variance (same, but divided by N-1)


Variables: have levels or categories; MUST have at least 2 in order to have a valid comparison

4 types:
1. Situational
· Characteristics of environment
2. Response
· Type of response
3. participant or subject
· Individual differences
4. Mediating
· Psychological processes that intervene between a situational variable and a response variable
· Ex: IV – body satisfaction; DV – mental health; MV – self esteem 
Correlation: method of looking at relationships between 2 variables
· Ex: relation between working memory capacity and reading comprehension
· When measuring correlations, we are measuring 2 scores in ONE person
· For example, if we were investigating a correlation between height and shoe size, it would not make sense to measure shoe size of one person and then the height of another person
· Correlation is typically displayed in a scatter plot 

Correlation coefficients: statistic that indicates the strength and direction of the relationship between 2 variables
· Most common: pearson product movement correlation (abbreviated as r=)
· R values can range from +1 to -1
· Sign of r (+ or -) indicates whether the relationship is positive or negative
· + r value: positive relationship; as values increase on one variable, they increase on the other variable as well (ex: as study time increases, grades also increase)
· – r value: negative relationship; as one value decreases, the other increases (ex: as length of daylight decreases, the use of artificial lighting increases)
· size of r value indicates the strength of the relationship
· r= 1.0 indicates a perfect linear relationship that is positive
· r= -.10 indicates a perfect linear relationship that is negative

Constraints of r:
· doesn’t show nonlinear relationships (e.g. curvilinear)
· range of values can have an effect on r size

Error variance: any change in a variable that is not account for by variation of known variables; aka random variance

Non-Experimental vs. Experimental methods

Nonexperimental: relationship between variables are evaluated by “natural” observation”
· Hard to determine cause and effect
· “third variable” problem exists (i.e. confounding variable)

Experimental: direct manipulation and control of variables
· Experimental control: hold potential confounding variables constant
· Randomization


Measurement Concepts

Critically evaluating research: Validity

3 types:
1. Construct validity
· Evaluating the adequacy of your operational definitions; are you measuring what you think you’re measuring?
2. Internal validity
· Evaluate the extent to which the IV caused the changes in the DV 
· Are there other possible explanations? If so, it reduces the results’ internal validity
3. External validity
· The generalizability of the results
· Can the results be replicated with other participants, or in other settings?


Objective and Subjective data

Objective: public experience
· Counting events
· Physical measurements (time, EEG)
· Problem: measurement error

Subjective: private experience
· Ratings of others
· Ratings of self (self-report)
· Problem: bias

Reliability and Validity

Reliability: How consistent is the data?
· Stability/consistency of a measure of behaviour; reliable measures do not fluctuate
· Ex: a ruler that measure a different length every time you used it would not be reliable
· ALL measures contain 2 components:
1. true score
2. measurement error: a reliable measure has less measurement error

Validity: is a measure really measuring what it presumes to measure?
· Ex: measuring intelligence via shoe size
· Very reliable; shoe sizes doesn’t change after a certain period  (i.e. no matter how many times you measure it, it will be the same) in adolescence
· Not valid

Measuring Reliability by correlation coefficients

Test-retest reliability
· Assessed by measuring the same individual at two points in time
· Correlation of score at Time 1 with score at Time 2; scores SHOULD be similar if there is reliability
· This type of test is vulnerable to artificiality (based on participant’s previous response)
· Also vulnerable to maturation

Internal consistency reliability: one point in time; deals with problems associated with test-retest reliability

Split-Half reliability: randomly divide tests into 2 halves and compare

Cronbach’s Alpha: correlate each item with every other item

Interrater reliability: correlation between the observations of outside raters; for reliable observations, ratings should agree and resulting correlation should be high.
· More consistency between raters=more reliability

Cohen’s Kappa

Types of Validity:
· Construct validity: is a measure measuring what it’s supposed to measure?
· Ex: if you give someone a test, is it actually measuring intelligence? Are GREs, LSATs and MCATs predictive of future performance?
· Face validity: plausibility of measure
· Does the measure seem reasonable for measuring the construct?
· Superficial; many good indicators of a construct are not obvious (ex: REM for dreaming), nor are all seemingly appropriate indicators of a construct always useful (ex: runny nose for a cold – there could be many other reasons for a runny nose)

· Content validity: compare content of measure with theoretical definition of construct
· Are all facets of construct included
· Does the content of the measure reflect the “meaning” of the construct?

· Criterion-oriented validity:
· Predictive
· Concurrent
· Convergent
· Discriminant 
Reactivity: when a participant is aware they are being observed and it alters their behaviour


Quantitative vs. Qualitative methods of describing behaviour

Quantitative: focuses on specific behaviours that can easily be quantified
· Assign numerical values to responses and measure
· Ex: count number of times a person touches their face in a 2 minute period
· Large samples
· Data undergo statistical analyses 
· Can be objective OR subjective
· EEG, rating scales/questionnaires (for participant), observer ratings (behaviour coding)
· Ex: rating scale of a new employee training program


Qualitative: behaviour in a natural setting or individuals talking about themselves
· Smaller groups and limited settings
· Describe or capture themes from data and interpret
· Data are non-numerical and expressed in language
· Ex: diary accounts; open ended descriptions by observers
· Almost exclusively subjective
· Ex: employee comments, supervisor comments re. a new employee training program

Quantitative vs. Qualitative:
· Neither is superior; they are complementary
· Qualitative methods are more “open-ended”, and useful when the researcher may not have an obvious plan for the behaviours they’re interested in
· Quantitative methods could ne applied once a more definitive idea of the behaviour is developed

Types of observation

Naturalistic: direct observation of behaviour
· Rooted in anthropology (‘field work’)
· Researchers make observations about people in a natural setting
· Not controlling any behaviour
· Collect info over a period of time
· Describe/understand social/cultural interactions
· Usually qualitative but can have a quantitative approach
· Techniques: observing, interviewing, surveying documents

Direct observation: form of naturalistic observation
· ‘just watching’
· no questions or participation


Participant observation; either disguised or undisguised: form of naturalistic observation
· observation by someone who plays an active and significant role in the situation
· Disguised: ethically problematic, observer can lose objectivity (begin to think they’re actually a part of the group), can still influence group inadvertently, observer “fatigue”
· Undisguised: Hawthorne effect (people know they’re being watched)

Naturalistic issues: participation, concealment

Naturalistic strengths: useful in complex or novel settings, useful for the generation of hypotheses 

Naturalistic limitations: 
· Can’t be used to study all issues
· Must constantly revise and reanalyze hypothesis
· Not always convenient (timing and location)


Systematic: careful observations of specific behaviours in a particular setting
· Coding systems
· Methodological issues: reactivity (presence of observer), reliability, sampling
· Example: Attachment theory – attachment of infant to caregiver is very important and adaptive


Case studies: provides description of an individual
· Valuable for providing information regarding rare/unusual conditions
· Clinical settings
· Improved control when using negative/deviant case analysis (obtaining an individual as similar as possible to the case individual and comparing them)

Advantages of CS:
· Sources of ideas about behaviour
· Opportunity for clinical observation
· Ideal for examining rare phenomenon (e.g. Genie and HM)
· Challenges original theories
· Tentative support for theories
· Complement group studies
Concerns of CS:
· Determining causality requires careful examination of substantial data from participant
·  Lack of control, comparison group, selection bias
· Bias interpretation
· Generalization

Types of research

Archival Research: using previously compiled information to answer research questions
· Statistical records
· Survey archives
· Written and mass communication records
· Limitations: difficult to obtain; can’t be sure of accuracy

Survey Research:
· Methodology for asking people about themselves
· Way to study relationships among variables and see how attitudes and behaviours change over time
· Provides useful information for making public policy decisions
· Complements experimental research findings

Advantages:
· collect large amount of info or data that would otherwise be impractical to collect (in person, experimental, observational)
· can obtain qualitative and quantitative data

Survey response bias: when using self-report type measures, we assume people are telling the truth
· Instead, people could respond using a particular response set (e.g. social desirability) rather than truthfully/directly (apply “filter” to responses)

3 basic survey timeline approaches:
1. One-shot/cross sectional design
· Data are collected from samples at one point in time
· Most common type of design
· Lacks comparison sample (can’t look back to see changes over time)
2. Successive independent samples design
· Series of cross-sectional surveys in which the same questions are asked of each successive sample of respondents 
· Appropriate for measuring changes over time
· Changes in successive samples are NOT reflective of changes in population; likely non comparable 
· Underlying reasons for change are difficult to infer because most likely different groups of respondents are tested in each sample
3. Longitudinal panel design
· Using the same set of respondents, interviewed using the same or related questions more than once
· 2 wave, 3 wave
· Advantages: asses change over time in same individuals; useful for assessing effect of experimental manipulation
· Difficulties: obtaining participants, attrition (people dropping out), reactivity (trying to be consistent from interview to interview)



Sampling from a population


Population vs. sample: studying populations is impractical and often impossible
· We extract samples from populations and infer characteristics of a population from a sample
· When we extrapolate from a sample to a population: high external validity
· Need to make sure the sample is representative to that we can generalize it to the greater population

Sampling frame: the actual “population” from which the sample is drawn
· Not necessarily the “true” population being studied

Confidence intervals: percentage of confidence that the true population value lies within an interval of obtained sample
· Allows you to identify a percentage of how confident you are statistically that the true population relates to your sample
· Big confidence interval = bad
· Ex: “the results of this survey are accurate within 3 percentage points, 19 times out of 20”

Sample size: larger sample size = smaller confidence interval (good thing)

Response rate: percentage of people in a sample who actually respond; used in survey research
· E.g. 1000 surveys sent out, 500 came back = 50% response rate
· Indication of how much bias may be in the sample






Sampling techniques

2 basic sampling techniques:
1. probability sampling
· each member of the population has a specifiable probability of being selected for the study
2. nonprobability sampling
· unknown probability of any study member being chose

Probability sampling techniques

Simple random sampling: equal probability of being selected
· most ideal, but very unrealistic
· almost never used due to impracticality 
· would need access to the ENTIRE population (“true” population)

Stratified random sampling: population is divided into subgroups (strata) corresponding to some particular kind of variable, and samples are taken from each strata
· next best thing to simple random sampling
· BETTER than randomly drawing people from a large sampling frame; subgroups allow for more precise variable groups from which you can then draw random samples
· Way to increase representativeness when subgroups comprise a small % of population (small groups are often missed in random sampling)
· Equal sized random samples from each strata
· Ex: randomly sample from each age group from population 

Cluster sampling: used when a sampling frame is unavailable (i.e. no listing of population members) – random sampling from population is not possible here
· Less ideal than stratified random sampling, but quicker
· Sampling unit is some set of elements for which an appropriate frame can be obtained: a “cluster”
· EX: We want to look at student test scores in high school in a particular school board, and we want 500 participants
· The school board has 5 schools, each school has 1500 students – but we are not sampling from 7500 students because that’s not practical
· We need to draw a sample within the school board
· There are 30 students per homeroom, and 50 homerooms per school
· For strata: we would sample from each of the homerooms (250 total) – that’s a lot. We would need to randomly sample 2 people per 250 homerooms to get our 500 participants.
· For cluster: instead of going to every homeroom, we use the homerooms as our clusters and sample a bunch of homerooms
· 3-4 homerooms per school, and sample the entire homeroom worth of students (17ish homerooms sampled)
· We get the same number of participants as stratified random sampling, but it’s easier
** potential confounding variable: teacher

Final differences between SRS and CS:
· Stratified: population divided into strata and random, proportionate samples are taking from all strata
· Cluster: population divided into clusters but only some clusters are sampled from; easier to obtain large samples, but increases sampling error



Nonprobability sampling techniques: we need to be more cautious in drawing conclusions than with probability sampling.
· Haphazard sampling/convenience sampling: use the sample to have access to
· Much less representative of the population
· Ex: psych students and SONA
· Purposive sampling: a step up from convenience sampling; some sort of predetermined criteria, but NOT random
· Quota sampling: like SRS, but not random; look at breakdown of people across certain variables and take an appropriate proportion of people from each group/strata, but not randomly sample them
· Provides accurate distribution, but isn’t random


Experimental Design

· Correlational method (observation, surveys) can be used to determine the relationship between variables
· Cause and effect relationships require experimental method (observation and control of extraneous variables)

Confounding and Internal Validity

Confound variable: confounding occurs when the effect of your IV and an uncontrolled variable are intertwined so you can’t determine which is responsible for the effect on your DV



Internal validity: experiment must be designed and conducted so that only the ID can be the cause of the results
· i.e. no other possible explanations for the effect of the IV on the DV, or confounds

Summary of requirements for experimental method

1. manipulation of IV; at least 2 levels required
· Ex: if testing the effect of a drug on participants with depression, one level of IV would be a placebo (control) and the other level would the actual drug
2. Control of extraneous variables
· Experimental control (control group, no manipulation of IV)
· Randomization: Randomly assign participants to each condition
· controls for time-related variables (time of day that participants are tested; affect of tester), controls for changes in performance over conditions effected by the order of conditions; works best with large samples
· if these conditions are met, the researcher can conclude that any differences between the levels of the IV (s) are due only to the variables that were manipulated

Simplest type of experiment:
· 2 Variables: independent and dependent
· IV: 2 levels (drug and placebo)
· This requires 2 groups, 1 per level


Basic experiments: posttest onl[image: ]y
















Example: reading intervention
· take a groups of kids, randomly assign them to getting a reading intervention, or not getting a reading intervention (control). 
· Introduce the reading intervention (the independent variable)
· Measure the effect of the independent variable (reading intervention) on dependent variable (kids’ reading scores)
· E.g. after two weeks, did the children who received the intervention score higher on a reading test than those who did not receive the intervention?

Pretest-Posttest Design: a pretest is given before the manipulation/intervention/treatment to make sure the groups are equivalent
· Ex: kids are given a pretest before the reading intervention; after study concludes, measure level of improvement in reading scores against control
· Allows for greater determination of cause and effect (internal validity)
· Pretests allow you to compare experiment and control groups, and characteristics/personality traits/ health behaviours of participants
· Disadvantages: time consuming, sensitizes participants to what is being studied (demand characteristics)


Solomon 4-group design: solution to deal with pretest effects
· Directly assesses effect of pretest
· Treat pretest as separate independent variable, and measure the effects of pretest (IV) on the rest of the experiment (DV)
· Use posttest only and pretest-posttest designs combined together in one study
· If no pretest effect, posttest performance will be the same across levels of IV
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Assigning participants to experimental conditions

Independent groups design: participants only participate in one group – the groups are mutually exclusive
· Ex: no one can be in both a drug and a placebo group at one time


Repeated measure design: participants are in all conditions
· Different conditions with same group
· Ex: Shepard and Metzler rotating shape experiment (IV was 10 levels of rotation; doesn’t make sense to split those up
· Advantages: fewer participants (half, theoretically), conditions are identical between groups because every individual is its own control group (no individual differences), necessary for longitudinal work (observing people at multiple points over time)
· Disadvantage: order effects; the order in which participants are exposed to different conditions

Order Effects: the sequence in which conditions are presented can have an effect on the outcome variable

· Practice effects: performance improves across conditions; continued exposure to a task allows you to improve ability at the task
· Fatigue effect: performance worsens across conditions
· Neither practice effect nor fatigue effect have anything to do with the conditions themselves; a researcher might interpret 3rd condition effects as “better”, but they could just be due to a practice effect (i.e. be weary here)
· Contrast effect: first condition biases subsequent conditions (for better or for worse)
· Ex: reactions to crimes – if participants are presented with crime scenarios and are instructed to score punishment levels for them and are first presented with a gruesome crime (homicide), they might view later conditions (perhaps a crime like petty theft) as negligible in comparison
· Ex: Children and blue colour example

Neutralizing order effects
· Counterbalancing
· Complete counterbalance
· Latin squares
· Time interval between treatments
· Choosing between independent groups and repeated measures design


Counterbalancing: Half of the participants receive the ordering of one condition and the other have receive the ordering of the other condition
· BUT counterbalancing gets more complicated with more conditions
· 3 conditions = 6 orders
· ABC
· ACB
· BAC
· BCA
· CBA
· CAB
· If you had 7 conditions, there would be 840 orders (too many)

Latin Square: allows for partial counterbalancing; best compromise
· Each condition precedes and follows every other condition once
· In the square, each condition appears only once in each row and column

Matched Pairs Design: goal is to match people on participant characteristics in order to achieve group equivalency (based on DV itself (depression rate) or a measure that strongly relates to DV
· Extra assurance to randomization that people are equivalently into the two different groups, experimental and control.
· Compromise between independent groups design and repeated measures design

Problems of experimental control

Straightforward manipulations (manipulations are on the levels of the IV):
· Manipulate levels of IV by presenting stimuli (or whatever) to participants after providing instructions
· “Simple” structure of experiment
· Not deceptive

Staged manipulations: same, but with staged events
· May need to create physiological state like anger or anxiety
· Easier to do this if participants are unaware
· Trying to replicate “real world” scenario


Confounds vs. Obscuring Factors

Confounds: prevent researchers from eliminating plausible alternative for an effect – extraneous variables

Obscuring factors: “things” that make an effect hard to observe and can lead to a null result

4 obscuring factors:
1. ineffective manipulation
2. measurement error
3. floor/ceiling effects
4. excessive variance in data

1. Ineffective manipulation: unsuccessfully manipulating an independent variable may lead a researcher to believe it has no effect on the DV when it actually does
· rats and tasty food example


Manipulation checks: standalone measure; are we actually manipulating the IV the way we think/manipulating it enough?
· Lesioning experiments in rats; verification to make sure right area was probed

Strength of manipulation: consideration when operationally defining the variable
· Ideally: as strong as possible (we want to see a maximum difference) between 2 levels of the independent variable
· We want our control group to be maximally different from the experiment group

Measuring dependent variables

Types of measures:
· Self-report (subjective, done on measurement scales)
· Attitudes, personality traits, emotional states, behaviours
· Ex: survey research
· Behavioural (mostly objective, some subjective)
· Direct observation/measurement of behaviours 
· Response time, weight gain/loss
· Physiological (objective)
· Recording bodily response
· Heart rate, blood pressure, saliva (cortisol), EEG, MRI
** Multiple measure of same DV can be used; for example, we can check reports of high stress (self-report) with cortisol levels (physiological) to increase construct validity









2.Measurement error (random variable that we can’t control)
· Measurements with low reliability can also result in masking an effect
· Low reliability (reliability = consistency of design/measurement tool) can be because of several sources
· Poor instrumentation
· Poor training in use of instrument
· If RT needs to be measured in MS, poor instrumentation would be using a stopwatch (very limited accuracy; related to sensitivity

3.Floor/Ceiling effects

Floor effect: performance at lower limit of scale
· Ex: using a centimeter ruler to make millimeter measurements
Ceiling effect: performance at higher end of scale
· Ex: everyone in the class got an A+ on the test
· Both floor and ceiling effects cause interpretation problems


Variability: the way in which people vary in any way
· Individual differences among participants are a fact of life in research
· In an effect is small or subtle, individual differences can sometimes obscure that effect
· When real effects are very strong, tiny amounts of variability won’t hugely obscure it

**within-groups = repeated measure
matched-groups= matched pairs
between groups = independent groups


Additional controls

Controlling participant expectation

Demand characteristics: participants will change their responses if they know what the study is about
· Use deception to avoid this
· Use filler questions on questionnaires

Placebo group: “control” group
· Both control and experiment groups may experience an effect (placebo effect and drug effect)
· Both drug and placebo groups are going to experience an effect
· Participant’s expectations definitely impact results

Controlling experimenter expectations
· Experimenter bias – expectancy effects
· Treating groups differently from start
· Recording behaviours differently
· Ex: Clever Hans/Pygmalion effect
· Solutions:
· Single blind experiment: participant is unaware which group they’re in
· Double blind: participant AND experimenters are unaware which group the participant is in


Increasing the levels of the Independent Variable

Increasing IV levels provides more information about the relationship than a 2 level design
· We can have more than 2 levels
· Ex: Placebo (control), low dose, high dose
· This allows us to determine whether a curvilinear relationship might exist instead of just a linear one

You can also have more than one independent variable
· Variables are also referred to as “factors”
· “Factorial design”: more than one independent variable; all levels of each independent variable are combined with all levels of the other independent variable (s)
· Simplest factorial design: 2x2 (2x2 design = 4 conditions)
· Ex: Bower recall/learn, happy/sad example (each variable had 2 levels)

Basic statistical terminology

Main Effect: the overall effect of a single IV on its own without considering the other V
· In the Bower study, 2 main effects were tested:
1. Is memory better when the learning environment was happy or sad
2. Is memory better when the recall environment was happy or sad

Interaction: the effect of one V considered in relation to the level of a 2nd V
· In Bower study: when there was a match between learning condition and recall condition, recall was good
· This is called a crossover interaction




Descriptive conventions

2x2 = two variables, 2 levels of each (4 conditions)
2x3= 2 variables,  2 levels in the first variable, 3 levels in the second variable
3x2x4=3 variables, 3 levels in the first, 2 levels in the second, 4 levels in the third 

Number of main effects in a design= number of variables
· 1 main effect per variable
· 4 variables = 4 main effects

Number of interactions in a design

Interactions are subdivided into:
· 2 way interaction: interaction between 2 variables (e.g. drug use and social support)
· 3 way interaction: interaction among 3 variables
· the number of interactions depends on the number of variables
· 2x2= one 2 way interaction
· 2x2x2= three 2 way interactions or one three way interaction
· 2x2x2x2= six 2 way interactions, three 3 way interactions, one 4 way interaction



Effect size (when looking at only 2 means): measuring the strength of the “true” relationship between 2 variables
· “size of effect” helps determine whether the relationship/effect is meaningful or not
· most common: Cohen’s D
· effect size is important because a result can be statistically significant, but NOT meaningful
· Ex: a very large sample size can influence statistical significance
· To calculate effect size: use SD (units – how many SD units apart are the means of the group?) – this is not influenced by sample size
· Effect size for correlation (as opposed to Cohen’s D, which is for means between 2 nominal categories): r squared
· R squared = gives proportion of shared variance in one variable that can be accounted for by another variable
· How much of the variability in dependent scores (depression 1-10) can we account for by their level of social support?
· r= .5, r squared = .25; 25% of the variance is shared between the correlated variables (the remainder is other factors/errors)
· i.e. ¼ of the effect on depression scores comes from the level of social support you have


Inferential statistics: drawing conclusions from data
· Is the difference between group A and group B meaningful?
· Are the differences reliable?
· Could they have occurred by chance?
· Provides information re. probability (whether the difference in a population is real or due to chance)

Sampling error: difference because of chance between 2 groups (e.g. experimental and control)

Probability distribution

Rare events: located at the tails of curvilinear graphs (i.e. fewest scores)
· Unlikely to have occurred by chance, therefore statistically significant


Null Hypothesis: results in an experiment occur by chance
· This is the baseline assumption in research
· We are always working to “reject” the NH
· If we can’t, then we “fail to reject” the NH
· The LOWER the probability score (e.g. 1.56% in Harlow’s Monkey experiment – 2 mothers, 6 monkeys) the LESS likely that the effect occurred due to chance
· Harlow’s Monkey experiment would have been statistically significant (unlikely due to chance)

How often is “unlikely”?
· Alpha level: accepted level of risk
· Generally, 0.05 or 5%. 
· If probability of NH is below 0.05, the effect of the experiment is statistically significant
· If the probability of NH being true is 0.05, then the probability of there being a TRUE effect in the experiment is 95%
· You can set alpha lower or higher, but likely to be lower (e.g. 5% is “too risky”)

“Reject NH”: Results are higher than expected from chance (statistically significant)
“Fail to reject NH”: results are not statistically significant (we interpret this as “data inconclusive”)

For differences between conditions (or levels of a V) to be considered reliable/statistically significant, the ratio of within to between-variance has to exceed 1 by a critical value:



Independent groups design:

Variance due to differences between groups
Variance due to differences within groups

Repeated measures design:

Between condition differences
Within condition differences

**numerator must be greater than denominator by a critical value 
· Compare obtained (calculated) statistic with critical value
· If critical stat is larger than CV, results are statistically significant


Hypothesis testing
· Procedure used in inferential statistics; compares 2 mutually exclusive hypotheses
1. Null hypothesis (Ho): the IV does not produce change in the population DV
2. Alternative hypothesis (: The IV causes the DV to change in the population (aka research hypothesis)

Steps:
1. Generate hypothesis about the population
2. Obtain random sample from population
3. Compare sample data with hypothesis
4. Make decision to “reject the null” or “fail to reject the null”
· Not 100% guarantee that decision will be correct


Mistakes in significance testing

Error types:

Type 1 error: rejection of the Null when it shouldn’t have been rejected
· i.e. we found an effect when there actually wasn’t one
· aka false alarm or false positive
· e.g. false positive preg. Test
· Probability of making a Type 1 error: 5% (alpha)
Type 2 error: failure to reject the Null when it should have been rejected
· i.e. found no effect when there was one
· aka ‘miss’



P-value: REAL probability of something occurring to chance
· calculated by the computer
· if alpha is .05 and P is below that, your result is statistically significant 

One-tailed vs. two-tailed tests

One-tailed:
· Depending on whether we have a directional hypothesis (e.g. drug will DECREASE depression scores – not interested in scores going up; psyc students have a HIGHER IQ than business students)
· One-tailed test: make a prediction that specifies an increase or a decrease
· In a one-tailed test, we can shove alpha into one tail on a curvilinear distribution (i.e. all 5% of alpha on one end)

Two-tailed:
· Assumes only a difference, not the direction of the difference (i.e. conditions are “different”, not “bigger” or “smaller” than each other)
· Alpha gets split between the 2 tails of the distribution
· 2.5% at the end of each tail if alpha is 5%
· you will need a more extreme critical value to exceed the 2.5% rather than the 5% in a one-tailed test

Statistical power

Power: probability of being able to reject the Null correctly when it should be rejected (i.e. there is an effect)
· under control of researchers
· size/strength of manipulation
· one-tail vs. two-tail (one-tail = more power)
· number of participants (more N = more power)
· reduce control differences between people (i.e. control of variability within conditions)
· etc.

Basic types of statistic tests

Parametric tests: testing population parameters (mean, SD) based on samples
· mostly testing differences between means
· for data collected using interval/ratio scales of measurement (can’t have a mean with nominal and ordinal scales)

Nonparametric tests: test other characteristics of data
· for data collected using nominal or ordinal (i.e. group) scales of measurement


Types of parametric tests

T-test: most basic type
· compare 2 different conditions or 2 levels of a variable
· 2 means are compared (one vs. the other)

Anova: like t-test in structure, but if you have more than 2 means to compare (i.e. more than 2 levels of the IV, e.g. placebo, low dose, high dose of drug)
· 2x2 design, for example

Main nonparametric test: chi square
· compares obtained and expected frequencies in nominal categories


Meta-Analysis: way to quantitatively compare results of different experiments that measure the same constructs
· draw general conclusions from studies on the same issue
· allows us to statistically combine results of many studies
· find general principles and not just results from a single study
· ** effect size is used to compare studies that use different methods

Large-N experiments
· participants are grouped and treated as a whole
· means are used to describe average behaviour of a group
· statistical tests are used to determine data reliability

Small-N (or n=1, or single case study)
· focus on behaviour of 1 individual or small group
· repeated measures designs
· replication is used to determine reliability of data
· many frequencies/observations
· operant conditioning, psychophysics, clinical settings

General procedure for small-N studies
· Baseline/observation stage (record behaviours prior to intervention; usually frequency of a behaviour)
· Once a stable baseline is established, introduce intervention designed to change behaviour (e.g. OCD)
· Measure occurrence/level of behaviour during/after the intervention
· AB design
· A= baseline
· B= treatment

Clinical significance: how likely the treatment is to benefit the life of the client

Social comparison: behaviour of client compared to normal group before after treatment

AB design:
· Flawed
· Problem of confounding: changes that occur during the treatment could be because of treatment, OR any other variable…
· In large-N experiments, this is solved with a control group

ABA design:
A= Baseline
B= Treatment
A= Remove Treatment
· See if patient goes back to baseline

Ways around problems: multiple baselines

Multiple baselines across participants: more than one individual observed
Multiple baselines across behaviour: treatment applied to one behaviour first, then another behaviour in same individual
Multiple baselines across situations: behaviour in different situations

Multiple baseline design: examine the effect of treatment in more than one baseline, administered at different times


Quasi Experiments vs. True Experiments

Threats to internal validity that can be controlled in true experiments:
· maturation
· history
· testing effects
· instrumentation
· participant mortality
· interactions with selection
· regression to the mean

Regression to the mean: occurs when participants are selected for an experiment and split into extreme groups (e.g. based on reading ability, illiterate vs. high reading scores)
· extremes on performance tend to regress back to the mean over successive testing sessions
· people who score very high on a test tend not to score as high the following time, and vice versa
· to avoid this, select N based on a STABLE measure of behaviour (not performance)
Problems even true experiments may not eliminate:
· contamination: participants in different conditions may come into contact with each other (resentment, rivalry, diffusion of treatment)
· problems with external validity
· Hawthorne effect

Quasi-Experiments: used when we can’t do a true experiment
· Inability to use random assignment
· Ethics
· Expense

*variables are selected, not manipulated; control is minimal
· Participant variables are used extensively in QE designs to select individuals for participation
· Cant be controlled or manipulated, but can be selected (gender, age, etc)

Natural “manipulations”: programs, natural disasters

Lack of control: makes determining causality difficult


Program evaluation: formal name for research that evaluates programs designed to promote a positive outcome in a particular group of individuals
· As  a quasi-experiment: occurs in an applied setting, so controls are difficult to implement
· See inner-city breakfast example

4 phases of program evaluation:
1. evaluation of need
2. evaluation of process (implementation)
3. evaluation of outcome
4. evaluation of cost vs. benefits



Evaluating research
· is it reliable?
· How generalizable?

Replication

3 types:
1. direct: repeat the original experiment with as few changes as possible
2. systematic: many factors are changed systematically
3. conceptual: use an entirely different procedure to obtain the same effect (like OUR experiment; different conceptual definitions)
Converging operations: term for when we’re able to draw the same conditions about an effect even though we’re using different methods
· related to conceptual replication
· used to validate a hypothetical construct by eliminating alternative explanations ( increases internal validity)
· good way to establish construct validity

Types of validity related to experimental design: internal, external
· construct validity is related more to measurement
· good research must have high internal validity
· doesn’t necessarily have to have high external validity

2 models of research:
1. generalization model: sample, generalization, population
2. [bookmark: _GoBack]theoretical model: data on a particular sample in a particular setting gives us a prediction which turns into a hypothesis then that hypothesis has implications on the particular data in the particular setting
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