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Scientific Methods		September 17, 22, 24

Scientific Methods: Epistemology (methods of obtaining knowledge)
Big research issues (according to Myers)
· Stability vs. change
· Rationality vs. irrationality
· Nature vs. nurture
Epistemology
· Divine insight (non-physical, known as religion)
· Divine inspiration is based strictly on faith
· Pure logic/reason and thought (Aristotle)
· Based on facts
· Scientific manipulation
Idealism vs. Materialism
Is all that exists material in form?
· Laws of physical universe
Psychology  “concepts”?
· Love, hate, liberty, free will, the “mind”, consciousness-unconsciousness
Scientific Process
1. Observation of universe. What is the problem that needs to be solved?
· Variables: What is it that varies? Why?
· Men are more physically violent than women. Why?
2. Theory: literature search and a summary/synthesis of what is already known.
· “Opinion” or “speculation”?
· Different theories. CONTROVERSY.
· Testosterone is associated with aggression
· Social learning/modeling
3. Definition of variables of interest. Operational definition.
· Before a theory can be tested, we need to define our variables.
· Problems defining psychological concepts
· Define aggression
4. Measure/quantification of variables.
· Quantification= more or less
5. Design the study. Requires a knowledge of different research designs and the advantages/disadvantages of each design.
6. Run the study
7. Analyze the results. Usually requires the use of statistics.
8. Interpret the results…is the hypothesis supported? Update theory.
* A theory (based on a synthesis of previous facts) makes a testable prediction called a hypothesis. Hypotheses make “hypothetical” predictions.
Replication: Others should be able to replicate what you have done and what you have found
Measures of Central Tendencies
· There are usually (almost always) individual differences in the dependent measure
· The mode is the score that occurs most often
· The mean is the average of all scores
· The median is the score at which half the individuals score above and half score below
Normal Curve: shows central distribution
Problems with the mean
· At times, our measures are not normally distributed. Extremely high or low scores might distort the average (or mean).
· Fact: On average, women have lower salaries than men.
· Do the majority of women actually have lower salaries than men?
· Median and mode are the same for men and women, but there are no women making extremely large amounts
Observation- Correlational Studies
· A change in one variable is also associated with a change in another
· Ex. Geese and leaves; smoking and cancer; testosterone and violence; heroin and marijuana.
· Note: this does not mean that change in one variable causes change in the other
· Correlation: A statistical measure of the relationship between two variables
· The correlation allows one to predict scores on one variable if the scores on another variable are known
· Correlations vary from -1.0 to +1.0. Positive and negative correlations…
· The larger the correlation, the stronger the association (ability to predict). Note that the sign is not important.
· If there is no relationship, the correlation is 0.0
· Correlation is NOT causality
· Smoking and lung cancer:
· Increase smoking= increase risk of cancer
· Smoking is the leading cause of cancer; it causes about 80% of lung cancers.

True Experiments
Manipulation of one variable CAUSES another variable to change
Sources of Variance
· Explained variance
· Unexplained variance
Causality & Logical Positivism (Sir Karl Popper)
· Every theory must be potentially falsifiable
· We cannot prove something does not exist
· We can prove something exists
· Based on theory, scientists form hypothesis (or prediction)
· Stress; smoking; cancer.
· According to many philosophers of science, we assume all theories are false unless proven otherwise
· Thus, we assume the negative
· The null hypothesis
Experimental manipulation
· The experimenter manipulates the independent variable
· This might cause the dependent variable (that which they are measuring) to vary
· Does violence cause aggression?
· The social modeling theory:
· We are reinforced by mimicking our peers (video games) (we model what we consider to be popular)
· Hypothesis?
· Those who play video games will be more aggressive
· The (Freudian) catharsis theory – exposure to experiencing a drive or repressed urge will decrease the “drive”
· Freudian hypothesis:
· If children watch violent media the aggression will be released
· Therefore, children who watch more violent media will be less aggressive
· Control: 10 children will NOT be exposed to violent media and can watch one cartoon a week for an entire month
· Experimental: 10 children will be exposed to violent media
· Define and measure the dependent variable
· How will we define and measure aggression?
· How often do children get into arguments at school?
· Then we count how many words are used in the argument (dependent measure is the number of words used)
· Random selection of subjects
· 10 subjects in each of the 2 groups (control and experimental)
· How do we determine which children get assigned to each group?
· Random assignment
· Variation in the dependent variable may be caused my manipulation of the independent variable
· Null hypothesis:
· Being exposed to violent media will not alter aggression in the children
· Therefore, the amount of aggression should not differ between the two groups
· When scientists do not know why certain variables vary, they are said to be ignorant
· Ignorance is the absence of knowledge
· Unexplained variance
· We cannot explain the variance within the two groups
· These are individual differences among our subjects
· The variance we cannot explain is called unexplained variance of error
· If the independent variable causes the dependent variable to vary, we will know why
· This is called knowledge or “truth”
· Explained variance
Statistical Significance
· Statistical Significance: divide explained variance by unexplained variance
· If the ratio is large enough, the difference is said to be statistically significant
· The researcher must indicate what is the probability of finding a difference this large by chance alone
· F= explained variance/unexplained variance
· Ensure explained variance is large (the size of the experimental effect)
· Larger differences are more likely to be significant
· Ensure unexplained variance is small (the size of individual differences)
· If all individuals have exactly the same score? No individual difference.
· Size of the sample: we are much more confident with results from large than small samples
· If a very large sample is used, very small differences might be statistically significant
Interpret the Findings
· Null hypothesis: Violent video will have no affect on children’s aggression
· WRONG

· Freudian hypothesis: Violent video will cause a decrease in children’s aggression
· WRONG
· Social modeling hypothesis: Violent video will cause an increase in children’s aggression
· Positive evidence on this
Research Designs
Case Studies
· One exceptional individual (or a few) is/are studied in detail (seen mainly in medicine)
· Problems:
· Generalization
· Exceptions to the rule
Group Studies- Sampling
· Sample a small number of individuals from a population
· Randomization
· Representative
· It’s better to have a small but representative sample than one that is large and unrepresentative
True Experiments
· Experimental manipulation applied
· Sample size often small
· Generalization
· Power of replication
· Experiment must often be carried out in a controlled setting (often in a laboratory)
Quasi-Experiments
· Often the experimenter compares one group to another (ex. males vs. females)
· Experimental manipulation (subject’s sex) NOT carried out
· Assumed that the differences are caused by independent variable
Experimental- Control Groups
· One design uses control and experimental groups
· Random assignment – participants will be randomly assigned to either the control or experimental conditions


Experimental Designs (Pre-Post)
· Use the same group of participants in repeated conditions
· Example: pre and post experiments
· Problem:
· Carry over effect
Experimental Designs (Placebo)
· A special design is used to examine the effects of “treatment”
· A treatment is given to a patient, the patient improves over time
· Was the treatment effective? Perhaps not
· The “placebo” effect
· The experimental group of patients is given a treatment
· The other half is given what they think is a valid treatment
· This control condition is called the placebo condition
· Double blind design: neither the experimenter, nor the subjects, know what group the subjects are in
· Placebo effects can be extremely powerful
· No medical treatment that is approved by the Ministry of Health can be used with the general public before the placebo study is carried out
Surveys
· One is asked to report their behaviour, attitudes or beliefs typically using a survey
· A major problem with surveys is determining if the sample is truly representative of the population
· Are those that volunteer to participate is surveys truly representative of the population?
· A small but representative sample is better than a large but representable sample
Canada Census
· Mandatory until 2011
· In 2006, 93.5% of Canadians responded to the, then, mandatory long-form census
· In 2011, the long-form census was made to be voluntary
· 68.6% response rate
· 2013 – Statistics Canada released 2011 census income data. Canada is a much more equal society than it was in 2006.
· In the Toronto and Calgary metropolitan areas, income inequality among neighbourhoods fell by 12%


Canada Revenue Agency (Income tax)
· Completing income tax forms is not voluntary and is not a survey
· Actual income must be declared
· Census data and CRA data do not match
· [bookmark: _GoBack]Lowest rates of return for voluntary census are for the richest and the poorest citizens
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