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A self correcting process for asking questions and observing nature’s answers

Theory: an explanation using an integrated set of principles that organizes observations and predicts behaviours or events 
Hypothesis: a testable prediction, implied by a theory

A good theory will…
Organize a range of self-reports and observations
Imply predictions that anyone can use to check it or derive practical applications

RESEARCH METHODS

The Case Study
Oldest research method
Examines one individual in depth hoping for general applications
Individual cases may mislead researchers if the individual is atypical
Leads to mistaken judgements and false conclusions
Anecdote does not equal evidence 

Naturalistic Observation
Observing and recording behaviour in naturally occurring situations w/o trying to manipulate or control the situation
Can be animal or human behaviour
(ex. Chimpanzee enclosure, classtoom)

The Survey
Used to ascertain self reported attitudes and behaviors
Answers can be persuaded or vary based on the wording of the question
Wording effects
Ex “aid of the needy” to “welfare”
Can change the attitude/response of the reader
Random sampling
Not an accurate portrayal of population 
Consider the sample when examining the data

Experimentation 
Enables researchers to isolate the effects of one or more factors by
Manipulating the factors of interest
Holding constant other factors
Often create an experimental group in which people receive a treatment and a separate control group that does not receive the treatment 


Distribution and the Normal Curve
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Not all individuals scored the same, there were individual differences

3 measures of central tendency

1) the mean
average of all scores
Problems with the mean
extremely high/low scores can distort the average
in this case the median is a better measure of central tendency
2) the median
score at which half the individuals score above and below
is the mean in a perfect bell curve
3) the mode
score that occurs most often
doesn’t give us an idea of the variance

In a perfect curve the mean, median, and mode is identical


OBSERVATION: CORRELATIONAL STUDIES

When observations are made, a change in one variable is also associated with a change in another
cannot be associated with causality, a change in one variable may not cause a change in another variable
ex. Geese migrating in the fall, and the leaves falling
      Smoking and cancer
      Testosterone and violence
      Heroin and marijuana 

Correlation: a statistical measure of the extent of a relationship between 2 variables
allows one to predict scores on one variable if scores on another variable are known
correlations vary from -1.0 to +1.0, positive and negative correlations
+1.0 = a perfect ability to predict , as one increases the other also increases(ex. How many hours studied to predict how well one will do in the course)
-1.0= as one score increases, another decreases (ex. The more marijuana you smoke the less you can remember things effectively)
the larger the correlation the stronger the association (ability to predict)
if there is no relation, the correlation is 0.0

CORRELATION IS NOT CAUSALITY
Ex. Smoking and lung cancer
Increase smoking=increase risk of cancer
In order to prove this, there must be a true experiment in order to prove causality 

TRUE EXPERIMENTS
Manipulation of one variable causes another variable to change
The experimenter manipulates the independent variable
Examines its effect on the dependant variable and if the independent variable has CAUSED it to vary
Sources of Variance
Explained variance
Unexplained variance 
INDIVIDUAL DIFFERENCES

CAUSALITY AND LOGICAL POSITIVISM
Every theory must be potentially falsifiable
We cannot prove something does not exist (ex. God, ghosts, unconscious) 
You cannot prove the NEGATIVE
However, we can prove something exists

Logical Positivism 
Based on theory, scientists form a hypothesis or (prediction); ex. Stress, smoking, cancer
According to many philosophers of science, we assume all theories are false until proven otherwise
Thus, we assume the negative, the NULL HYPOTHESIS
       We must provide positive evidence to prove a theory

Example: Do violent videogames cause aggression?

Is it simply a correlation?
People who are violent might tend to play violent video games
How is aggression measured in these studies
“Psychological studies on aggression and video games tend to rely on measures of aggression that are a far cry from murder”

Does violence cause aggression?

Social Modelling Theory
We are reinforced by mimicking our peers
Model what is considered to be popular
Ex. The more you watch/play violent mass media, the more aggressive you become

The Freudian Theory (Catharsis)
Exposure to experiencing the resisted urge (ex. Violence) will decrease the “drive” 
If children watch violent mass media, the aggressive urges will be released        children who watch more violent mass media will be less aggressive 

DESIGN THE STUDY
A “control” group of 10 children cannot watch any violent programmes
Only watch one non-violent cartoon
An “experimental” group will be shown violent images and cartoons

An Issue of Ethics of Research
Informed consent
Can children consent to volunteer
Can we allow children to be very violent in a school setting?


Define a Measure for the Dependant Variable
How will we define and measure aggression
How often do children get into arguments in the school yard
Ex. We then count how many words are used in the argument 

Random Selection of Subjects
10 subjects in each of the two groups (control, experimental)
How do we determine which children get assigned to each group?
Random assignments
Each child has an equal chance of being selected and placed into a group

What is the Null Hypothesis?
WATCHING VIOLENT MEDIA WILL NOT ALTER AGRESSION
The amount of aggression should not differ between groups

EXAMINE THE RESULTS
It was found that the experimental group used significantly more words in an argument than the control group
We now have positive evidence that violent videos will cause an increase in agression
Freudian Theory:
Disproved as watching violence did not alleviate violent urges in the children
Null Hypothesis:
Disproved as violent media associated with increase in violence in the control group
Social modelling theory:
Most viable explanation of the results 

We cannot explain the variance within the groups
There are individual differences among our subjects
An unexplained variance or error 
If the independent variable causes the dependant variable to change(vary), we will know why
This is called Knowledge (or” truth”)
Explained variance

STATISTICAL SIGNIFICANCE

Divide explained by unexplained variance
Large explained variance/low unexplained variance= statistically significant
The researcher must indicate the probability of finding a difference this large by chance alone
Ex. The level of significance is set at .05
A statistician might claim that differences this large only occur by chance on 5% of occasions
If we run the experiment again 100 times, we would find differences (between the means) 5 times in 100

F= explained var/unexplained var
Want to ensure explained variance is larger (reduce individual differences)
Larger differences are more likely to be significant 
If no individual differences (all have the same results) then the unexplained variance is 0—very rare

Consider the size of the sample
We are more confident with results from larger samples
If a very large sample is used, very small differences might be considered to be statistically significant
Ex. On standard high school exams in the US, males score minutely higher than females on math, but this is significantly significant

RESEARCH DESIGNS

Case Studies
One exceptional individual (or a few) is/are studied in detail 

PROBLEMS
Generalization- one individual may not apply to all
Some may be exceptions to common rules 

Group Studies- Sampling

Sample a small number of individuals from a population (group of interest)
Randomisation of subjects
Ensure that it is a representative sample
It is better to have a small, but representative sample than one that is large and unrepresentative 

True Experiments

Experimental manipulation is applies
The dependant variable is caused to change by the dependant variable

PROBLEMS
Sample size—often small
Results in generalization
Power of replication
Can another researcher take the study and perfectly replicate the results?
Experiment must be carried out in a controlled setting (often a laboratory) 
Behaviour is different under lab conditions
People wouldn’t behave naturally in a lab as they would in ex. A bar 

Quasi- Experiments

Experimenter compares one group to another (ex. Males vs. females)
Experimental manipulation NOT carried out
Ex. Differences between men and women; younger and older subjects; patients vs controls
Assumed the differences are caused by independent variables

Experimental/Control Groups

Control group—they are randomly sampled, and not administered the treatment
Experimental group—the receivers of the treatment 
Random assignment of subjects 

Pre-Post Experimental Designs
Testing prior to treatments and post treatments

Problems with using a control group:
Solution: use the same group of participants in repeated conditions
Example: pre- and post- experiments 
Results: ‘carry over’ effect

Placebo Experimental Designs
Used to examine the effects of a treatment
Ex. A treatment is given to a patient, the patient improves over time
Is this due to the treatment? Perhaps not
The “placebo” affect—imagine that the treatment is working and therefore improve 
Experimental group of patients is given a treatment
Control group is given the placebo (what they thing is a valid treatment)
Double blind design
The experimenter and subjects do not know which patients are receiving treatment or placebo
Placebo effects have proven to be extremely powerful
No medical treatment that is approved by the Ministry of Health can be used with the general public before a 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 
Volunteers: are those volunteers truly representative of the population 
Survey answers can be manipulated by wording to persuade certain kinds of answers
Ex. Should the government approve publications by scientists?
      Should the government censor scientists publications?

Small but representative > large but unrepresentative 


Canada Census: used to be mandatory until 2011
In 2006, 93.5% of Canadians responded to the mandatory long form of the census 
Now, only about 63% of Canadians respond

Problems—Poverty In Canada

2013—Stats Canada released 2011 census data, Canada is a much more equal society
In Toronto and Calgary metropolitan areas, income inequality among neighbourhoods fell by 12%
Canada Revenue Agency
Completing tax forms is not voluntary/not a survey
Actual income must be declared
This data does not match the data from the voluntary census 
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