PSYC 310
Chapter 1 : Introduction to research science
A) Methods of knowing and acquiring knowledge
· Method of Tenacity: Ideas are accepted as truth because they’ve been around for a long time or are based on a superstition. Drawbacks: information not always accurate, and habits are hard to change
· Method of intuition: information is true because it feels right. Good shortcut for everyday questions. Drawback: hard to separate what is accurate and what is not
· Method of authority: knowledge is obtained from an authority figure/expert in a given area (variante: Method of faith: knowledge obtained from an authority figure based on a complete trust – parent, teacher, clergy and spiritual leaders) Drawbacks: can be biased, subjective and not always accurate)
· Rational method: knowledge acquired through local reasoning. Begin with known facts or assumption (PREMISE STATEMENT) and use logic (ARGUMENTS) to arrive at an answer (CONCLUSION) Drawbacks: conclusions not always true, may not include all factors in premise, flaws in logic)
· Empiricism: knowledge acquired through direct observation or personal experience. Facts acquired through experience: accepted. Others: rejected. Drawback: perceptions are affected by number of variables, interpretations can be wrong, trial-error can be time consuming

B) The scientific method
Step 1: Observation = Induction (to move from the specifics to the general)
The study: Reading 50 shades of grey puts women at higher risk of eating disorder, binge drinking and abusive relationship. Women between 18-24 yo. 25% more likely to have a partner that yelled or swore at them, 34% more likely to have partner with stalking tendencies, 75% more likely to have used diets aids or fasted more than 24 hours. All three of series: 65% more likely to binge drink, 63% more likely to have had sexual intercourse with at least five men. 
Theory: through observing events, we arrive at an explanation about the cause and effect relationship between them. Organize observation, explain our observations and predict. 
From observation to theory: see that previous studies said, how can we explain the observations?
Hypothesis: proposed relationship between variables (any characteristics that can change or have different values for different people)
IV: the variable that does not depend on other variables. Possible cause. The manipulated one in an experiment
DV: the variable we think is the effect (results from the manipulation of IV, the outcome)
Step 2: Formulate the hypothesis: identify variables associated with the main observation and based on the knowledge of the subject (previous research) what do you expect?
Step 3: Generate testable prediction: you want to apply your hypothesis to a specific, observable, real-world situation. (rational method) Can I test this? One hypothesis can lead to different predictions= deduction (use of general facts to make a prediction about a specific situation).
Prediction conditions:
· Logical: founded in established theories or developed from the results of previous research
· Testable: must be possible to observe and measure all of the variables involved (real life situation)
· Refutable: (=falsifiable)
· Positive: must make a positive statement about the existence of smt
Step 4: Evaluate prediction: data collection phase. Goal: provide fair and unbiased test of the hypothesis. Evaluate prediction through direct observation (empirical method)
Step 5: Support or refute hypothesis
Theory – Deduction (hypothesis) – Data – Induction (theory)
C) Scientific method: Principles
· Empirical: involves structured or systematic observation
· Public: must be available to others, they must be able to replicate the findings. Only public observations can be repeated
· Objective: must be free of bias and personal opinions

D) The research process:
· Observe
· Describe
· Explain
· Predict
Step 1: Find a research area
· Finding general topic that interest you (Observation)
· Reviewing literature
Step 2: Generate hypothesis
Step 3: Define variable
· Identify the variables of the hypothesis
· How will you define and measure the variables?
Step 4: Identify participants
· What kind of participants do you need? How specific the population will be?
· Keep it ethical
Step 5: Select a research strategy
· Type of question asked
· Ethics
Step 6: Select a research design
· Based on your knowledge on the subect, what are you expecting? (Previous research)
Step 7; Conduct the study
· Collect the data
· Apply all earlier decisions 
Step 8: Evaluate the data
· Stats
Step 9: Report the results
· Based on the knowledge of the subject, what are you expecting?
Step 10: Refine your Research Idea 
· Use results to form a new hypothesis (step 2)

Journal Article
· Abstract: purpose of the research, main method used to collect data, main finding of  the research, main conclusion. Single paragraph.
· Introduction: what the research is about, why it matters, what we know and don’t know, main hypothesis/research question. (logic behind the study)
· Research methods: methods used to collect data, identify IV and DV, states operational definitions
· Results: main findings- lots of statistics, graphs, figures, tables
· Discussion: major findings, relevance of other findings, study strengths & weaknesses, conclusions about findings, directions for future research

Chapter 3: Defining an measuring variables
A) Why do we measure?
· Comparison (DSM)
· Classification (BMI)
· Prediction
· Program evaluation
· Diagnosis
· Decision-making

B) How do you measure?
· Directly: weight, height etc…
· Inferred: for example stress, you measure heart rate, cortisol level, questionnaires… operationalize

C) Theory
· Findings support a theory
· The more data that supports a theory the more confidence we have in a theory
· Not being able to confirm does not equal the rejection of the theory





D) Constructs
· Cannot be observed directly (inferred states) = represents tendencies to think, feel or act in a certain way and involve internal process
· Intangible
· Account for externally observed behaviours 
· Can be influenced by external stimuli and can influence external behaviour
· Abstract to concrete

E) Operational definition
· Definition of a variable in terms of precisely what you will measure and how it is to be measured (Converts abstract to concrete variable that can be observed and measured)
· Precise description of the testing protocol
· Defines the operations that allows us to link the unobservable construct with observable behavior
· Procedure: identifies a behavior associated with construct, specifies a measurement procedure to measure behaviour, uses this as a definition and measurement of the construct itself
· Has to be replicable 
· NOT LIKE CONSTRUCT! Only measure what we believe are external manifestation

F) Modalities of measurement 
· Self-reported measures (direct but subjective, social desirability)
· Behavioural mesures (natural and lab settings)
· Physiological measure (objective but invasibe, costly, time-consuming, unnatural situation)
Validity: accuracy of the measure
· Conceptual definition: the qualities and attributes about the abstract concept (construct) you have in mind
· Operational definition: defining a construct by the concrete events through which it is measured
Types of validity:
1. Face validity: Does it measure what it is supposed to measure? Less important aspect of validity, subjective, difficult to quantify, not always appropriate
2. Criterion validity: Ability of a test to predict performance on another measure. The extent to which a new measurement (criterion) is compared to an already established and validated measure (predictor). 
Concurrent validity: The extent to which a measure relates to other established measures of the same thing (same construct) (predictor and criterion are collected at the same time)
Predictive validity: The extent to which a measure predicts another measure (predictor and criterion collected at 2 different times)
3. Construct validity: Ability of the test to measure the construct or quality that it claims to measure. Based on past and current research regarding the variable. Never completely established. 
Convergent validity: the strength of the relationship between the scores from two hypothetically related concepts. + the strength of the relationship between the scores from two different measurement procedures
Divergent (discriminant) validity: the extrent to which two hypothetically unrelated concepts are actually unrelated in real life (to prove we are measuring one construct only)

Reliability: consistency (repeatability) of the measure
Types of reliability:
1. Test retest: repeat same measurement and calculate correlation between score, reflects consistency of measure across time, parallel forms (slightly different test)
2. Inter-Rater: Compare the scores and calculate correlation
3. Split Half: for clinical scales and questionnaires, internal consistency. Take scores from half the item and correlate them with the score of the remaining half
Reliability coefficient: reflects the degree to which the measurement is free of error variance (alpha = 0.70/0.80 and up)
Measurements can be reliable but not valid, a measurement procedure must be reliable in order to be valid. 
Measurement error: Observed score = true score + error. They can come from the participants, the instrumentation, the testing environment, experimenter bias and scoring guidelines. 
Artifact: any factor accidentally introduced into something being observed that may affect a measure
Sources of error:
· Participant: reactivity occurs when participants modify their natural behavior in response to the fact that they are being measured, and response set (a readiness to answer in a particular way). 4 types of subject roles (good, negativistic, apprehensive and faithful)
· Instrumentation: sensitivity, range effects (ceiling vs floor), clarity of instructions, appropriateness, length, vocabulary, intrusiveness
· Testing environment: comfort, presence of others, distractions
· Experimenter bias & Scoring: measurement influenced by experimenter’s expectations or beliefs regarding outcome. Is everything clear? Expectancy effect, and other bias
To reduce error we need standardization of the participants, test protocol, environment, scoring procedure. 
Standardization of:
· Participants: age, gender, educational level, health status, ethnicity
· Protocols: instructions to participants, treatment of participants, administration of tests/measure and order of tests/measueres
· Environment: time of the day, day of the week, time of the year, temperature, noise level, accessibility
· Scoring: making criteria clear and precise, make practice run to become familiar with scoring procedure
Types of measurement:
· Quantitative scale: assigning numerical value to a variable, a variable is anything that can have different values, different scales can be used (nominal, ordinal, scale, ratio)
· Qualitative scale




Chapter 4: Research ethics
Help to define what is legitimate to do or not or what moral research procedure involves. Includes the concerns, dilemmas and conflict that arise over the proper way to conduct research. Ecompasse everything: how we select participants, research design, strategies used with certain populations, how is data analyzed, how results are reported
Power relations: a researcher has power over participants who trust his/her judgment or authority. Two major responsibilities:
· Ensure welfare and dignity/safety of research participants/subjects
· Ensure that public reports of research are accurate and honest
Historical root: after WWII the Nuremberg Code (1947) created.
10 guidelines:
1. Voluntary consent
2. Benefit of knowledge for society
3. Knowledge of anticipated results (animal studies)
4. No unnecessary physical/mental suffering
5. No risk of death
6. Risk is lower than important of problem
7. Adequate facilities
8. Competence
9. Participant’s right to withdraw
10. Termination of study if risk of harm
Other maltreatments: Milgram experiment (1963), Stanford prison experiment (1971), LSD; MKULTRA (50s-70s), Aversion Therapy
Evolution of ethics regulations:
· Nuremburg Code (1947)
· APA (1973)
· National Research Act (1974) regulations to protect human participants, created the National Comission for the Protection of Human Subjects of Biomedical and Behavioural Research
· Belmont Report (1979) published by the National Comission, basis current federal regulation in the US
· IN CANADA: Tri-Council Policy Statement (1998)
Belmont Report: 3 core principles: (Participants should be well treated)
1. Respect of persons (Individuals should consent, those cannot need to be protected)
2. Beneficence (no harm, minimize risks, maximize benefits)
3. Justice (fairness in procedures for selecting participants)
Tearoom Trade: man study gay having sex in bathrooms. Wanted to understand relationship between these men’s anonymous homosexual acts and their public lives. He intruded their intimity. Has too much power.

APA: same as Nuremberg code (followed Milgram experiment) + privacy/confidentiality, institutional approval, record keeping & confidentiality, compensation for participation, deception
· No harm: protection from physical & psychological harm, risks must be identified anticipated, minimized, and justified. Informed consent, complete explanation
· Con’t no harm: benefits must outweigh any harm, participants should feel as good after the study as when they entered, need to monitor well-being of participants, clinical equipoise: clinicians must provide best treatment for the patients, limits research to studies that compare equally preferred treatments when there is a honest uncertainty about which treatment is best and honest professional disagreement among experts about which treatment is the best. Not always possible: control group.
· Informed consent: participants should be given complete information, everything that might reasonably be expected to affect their decision, sometimes, complete disclosure impossible (to not alter the study). Participants must have complete understanding. Special protection for vulnerable populations
· Consent form: overview (why and who), procedures (what will be done), risks, inconveniences, benefits (compensation?), confidentiality, voluntary participation (can withdraw), question and contact, place to sign. Exemption: observation of people in public space, no direct intervention or interaction, no reasonable expectation of privacy, dissemination of research results does not allow identification of specific individuals; research that relies exclusively on publicly available information does not require REB review consent when the info is: legally accessible to the public and protected by law, publicly accessible and there is no reasonable expectation for privacy
· Deception: not given complete and accurate info, must be justified (benefit outweight risk), consider all alternative, not deceived on physical risks, unpleasant experiences and participants are immediately debriefed, obligatory for placebo trials.. Two types: passive (leave out information) and active (alter information)
· Confidentiality & Anonymity: keep information obtained during a study private and secure. No name associated with data, code number rather than name. Only group data reported. 
Obtaining consent on the internet:
· Prospectively: send an email or message directly to the list describing the research and giving participants the opportunity to withdraw from the list
· Retrospectively: ask each person whose postings will be used, giving participants the opportunity to withdraw from the analysis
Animal Research: used to understand animals, understands humans via generalization, conduct research that is impossible to conduct with human. APA Guidelines:
· Proper care, treatment & maintenance
· Handlers must be properly trained and supervised
· Minimize pain, discomfort, infection, illness
· Pain/stress only when alternative procedures unavailable
Participant/Subject Protection: Ethic Subcommittees
· Whether doing research with humans or animals, you must apply to a research ethics committee for permission and approval (intuitional review board: IRB =committee of researchers and community members that oversees, monitor and reviews the impact of research procedures on human participants + Institutional Animal Car and Use Committee IACUC)
· These committees exist in universities, hospital and funding agencies
Scientific integrity; 
· Ethics violations can also occur at the data analysis and publication phase
· Scientific misconduct: violating basic generally accepted standards of honest scientific research (ex: research fraud, plagiarism or suppressed findings)
· Research fraud: to invent, falsify or distort study data or to lie about how a study was conducted (to prevent: can be replicated, peer reviewed, consequences = end your career)
· Why act unethical: most unethical behavior is due to lack of awareness and pressures on researchers to take unethical shortcuts (publish or perish, must obtain significant findings to publish
Guidelines to avoid any problem:
· Do not fabricate data
· Do not plagiarize
· Acknowledge all contributors
· Include complete citation
· Safeguards (replication, peer review)
· List all sponsors

Chapter 5: selecting participants
Sampling frame: the listing of the accessible population from which you’ll draw your sample. List of cases in a population or the best approximation of it
Sampling bias: when the way we select our participants favours the inclusion of certain person over others (not random) + the method that we use to select our participants will affect the representativeness of our sample
· Obvious bias: low return rate of the surveys
· Subtle bias: researcher avoid higher floors 
· More subtle bias: highly motivated subjects, large financial compensation for participation
Sampling: process of selecting individuals to participate
Probability sampling:  based on random sampling, each member has an equal chance of being selected, good but difficult
Nonprobability sampling: not randomly selected (l’opposé quoi)
	Probability Sampling
	Nonprobability Sampling

	Exact size of population known; extensive knowledge of population needed (i.e., can list all members).
	Population size is unknown; cannot list each member. 

	Odds of selecting a certain individual is known; can be calculated.
	Odds of selecting certain individual is unknown.

	Selection must be unbiased; a random process.
	Selection is biased. Greater risk of producing biased sample.



Probability sampling:
· Simple random sampling: entire population represented, equal chance, random, independent, define population, list all members and pick randomly (ex: random number table). Not necessarily representative. 
· Systematic random sampling: type of simple random sampling. Select on in a certain number of sample elements, number from the sample interval. Population size/ sample size needed = n interval. Selection not random or independent!
· Stratified random sampling: divide a population in subgroups (strata) and a random sample is selected from each stratum. Represent key subgroup in the pip, and they are each adequately represented. Useful when need to do comparisons.
· Proportionate Stratified random sampling: be sure all the stratum are represented in the right proportions( but some subgroups have limited representation)
· Cluster random sampling: shortcut that preserves most characteristics of a random sample. Randomly select groups.
Problems: unrealistic, too much time and effort, may not be practical or possible, need a list of all members of population, representativeness is not guaranteed. 
Nonprobability sampling: used when the population is not completely known (most common)
· Convenience sampling (=accidental sampling): drawn from part of population close by), no attempt to know the population, not always representative of the G population. to correct: large sample with bread cross-section of individuals, detailed description to let people decide about generalizability
· Purposive sampling: purposely select participants with characteristics relevant to the research question. Good for difficult to reach population or if you cannot acquire list of population and random sample. 
· Quota sampling: establish quota from the relevant category of people. Then selects cases to reach a predetermined number of cases in each category. 
Problem: no evidence that they are representative of the populations we’re interested in (they are mostly not)
	Chapter 6: Research Strategies
3 questions: first asking about a single variable, second is asking about a relationship, third is asking for an explanation of the relationship
· Descriptive: no relationship between variables, just description
· Correlational: study relationship between 2 variables, does not explain why. Negative, positive, zero, curvilinear
Validity of the research study: answers question intended to answer, truth of the study, accuracy of results
· External: the extent to which your results can generalize to other settings and populations
· Internal: you can safely say that the changes in X have caused the observes changes in Y
Threats: any factor that generates doubts about the accuracy of the results or raises questions about the interpretation of result is a threat to validity. 



External threat: any characteristic of the study that limits the generalizability of the results. 
· Is the sample representative of the population (across participants or subject)? Ex: selection bias, volunteer bias, participants characteristics, cross-species generalization 
· Will the results from one specific study also be obtained with another study (across features of study)? Ex: novelty effect, multiple treatment interference, experimenter characteristics
· Will the results obtained in a relatively sterile research environment also be obtain irl (generalizing across features of the measures)? Ex: sensitization (when a process of measurement alters participants so they react differently to treatment pretest measures can sensitize participants and self-monitoring can change behaviour and affect scores not the treatment, generalization across response measures, time of measurement
Threats to interval validity: any factors of the study that allows an alternative explanation of the results
· Environmental variables: any characteristic in the physical evrt that differs between treatment conditions
· Individual differences: characteristics of individuals that differ from one person to another, if people with a certain characteristic are constently assigned to one condition= assignment bias
· Time-related variables: environmental or participant related
· Confounding variables: any additional variable not being measured (extraneous variable) that changes systematically along with the variables being measures
· When study variables and confounding variables all change together systematically, cannot conclude cause and effect relationship
· Provides an alternative explanation for the results 
Both internal and external validity: recall that an artifact is any factor accidentally introduced to smt being observed, that may affect a measure and that these included experimenter bias, participant reactivity and demand characteristics
	Artifact
	What it is
	External Val.
	Internal Val.

	Experimenter bias
	Results influenced by experimenter beliefs/expectations.
	Results specific to that experimenter; don’t generalize.
	Experimenter influence caused results, not treatment effect.

	Demand characteristics
	Features of study that let Ps know purpose or H, and influence them to behave or respond in a certain way.
	May not generalize to a new situation where the environmental demands differ.
	Results may be explained due to demand characteristics of being in a study.

	Participant reactivity
	When Ps modify their behaviour because they are in a study and are being measured (e.g., subject roles).
	Cannot generalize to population if Ps are not acting naturally.
	Ps reactivity can explain the results, not a particular treatment. 



	


	Chapter 13: Descriptive research
Descriptive strategy: goal = measure variable in natural environment to obtain a description of that variable or phenomena. No relationships between variable.
Observational Research Design: Researcher uses behavioural observation to describe a behaviour phenomenon. Involves observation (naturalistic, participant, contrived) and systematic recording of behaviour for descriptive purpose. 
· Naturalistic: when a researcher observes in a natural setting and is as inconspicuous as possible. Provides insight into real world behaviour (high external validity + examines behaviour that cannot be manipulated) time consuming
· Participant: when a researcher interacts with and becomes part of  (when natural observation possible). Ethical consideration + may lose objectivity (reactivity)
· Contrived: when researcher arranges a setting to specifically facilitate a particular behaviour
	Pros
	Cons

	· Observe/record behaviours vs self-reports
· High external validity when conducted in field
· Comprehensive (ABCs = antecedents, behaviours, consequences) vs single measure of behaviour
	· Spying? Ethics? Rights?
· Does not examine causes, just describes
· Can be vulnerable to subjective interpretation and influencing behaviour
· Can be time consuming



Issues:
· Controlling for participants influence: must ensure behaviour in not influenced by researcher, conceal observer (Habituation: repeated exposure before measuring until presence is no longer a novel stimulus)
· Controlling for subjective interpretation: must ensure behaviours are judges in consistent way (reliable), use preconceived and well-defined categories of behaviours, enables observers to know exactly what to look for and provide operational definition of the measure, use multiple well trained observers
· Quantifying observations: frequency method (counting instances/time period), duration method (how much time spent on a specific behaviour), interval method (divide observation period into intervals, record whether behaviour occurs during each interval, counting number of intervals participants engages in behaviour
· Sampling observations: time sampling: observe interval, pause, record, next interval etc, event sampling: identify one event/behaviour during one interval, switch to another the next interval etc and individual sampling: focus on one person during interval, another the next interval etc.  
Survey Research Design: researcher use survey to describe a particular group of individuals to obtain an accurate picture. More time efficient way to gather a lot of data quickly, used in many other research strategies as well. Results simply describe the variables. They can measure:
· Behaviour: 
· Attitudes/beliefs/opinions (do you believe in..)
· Characteristics (have you… are you…)
· Expectations
· Self-Classification (are you…)
· Knowledge
Issues:
-Types of questions:  
· Open-ended: allows participants complete freedom to respond in their own words about an in their own words about an introduced topic. But can have: subjective interpretation of answers, hard for stats, responses limited by willingness to express though
· Restrictive: restricts responses by giving limited number of alternatives
· Rating scales: Individuals rate their level of agreement or disagreement with a simple statement (between 5 and 10)
-Selecting participants: goal = external validity
-Administration of survey
· Mail: large sample, complete at convenience, anonymity, 10-20% response rate, nonresponse bias (the ones with high feelings and time), extremely time consuming, costly, cover letter, follow-up, call/letter
· Internet: economical and efficient, flexibility, sample can be biased, best with close group sent via email
· Telephone: time consuming, can reach many respondents, identify self, survey, practice and keep questions simple, interviewer bias?
· Interview: for very small and specially selected individuals, special population, time consuming, bias
	Pros
	Cons

	· Convenient and usually easy to administer
· Can get a large amount of data relatively quickly
· If not open-ended questions= summarize and analyze easily
	· Potentially time consuming, low response rate, unsure of sample in some cases
· Interviewer bias in telephone and in-person surveys
· How representative is the sample?
· May not respond truthfully



Case study design:
· Idiographic approach: intensive examination of a single person by observation, interview, self-report
· Clinical psychology: examine outcome of individual patient
· Data is usually descriptive (qualitative) in form of a report (if no treatment = case history)
· Rare and unusual cases: extremely rare form of psychopathology, unusual or unique examples can be studies to understand different processes
· [bookmark: _GoBack]Counterexamples: detailed description of individual to show an exception to the rule, allows researchers to refine theories or identify individual differences that are associates with different presentations of the disorder, multiple counter examples threaten validity of a theory
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