PSY L2    Scientific Methods
· Epistemology (methods of obtaining knowledge)
· BIG Research Issues
1. Stability vs change
2. Rationality vs irrationality
3. Nature vs nurture
· Epistemology (methods of obtaining knowledge)
1. Divine (one-physical) insight
Higher existence, like god
Divine inspiration
2. Pure logic and thought (Aristotle)
Reasonable
“Young man is his study”
3. Scientific manipulation
“Red, yellow and blue”
· Idealism vs Materialism
1. Is all that exist material in form?
Laws of physical universe
2. 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?
a. Variable: what is it that varies? Why?
b. Men are more physically violent than women.
2. Theory: literature search and a summary/synthesis of what is already known
“Opinion” or “speculation”
- Different theories. Controversy 
1 Testosterone is associated with aggression
2 Social learning/ modelling 
· Theories and Hypotheses
A theory (based on a synthesis of previous facts) makes a testable prediction called a hypothesis
Hypotheses make hypothetical predictions
If testosterone causes aggression, men should be more aggressive
3. Definition of variable of interest, operational definition 
Operational definitions
Define aggression
4. Measure/quantification of variables
Quantification =more or less
5. Design the study
6. Run the study
7. Analyze the result
8. Interpret the result
Update the theory



· Observation 
Normal curve p13-14
1. Measure of central tendency
There are usually individuals difference in the 
The mode is the score that occurs most often
The mean is the average
The median is the score at which half the individual score above average
2. Variance 
No all individuals score the same
Range
Variance, SD
Standard deviation
68%score with +-1SD
About 95% score within+- 2SD
About 99.5%score with +- 3SD
3. Problems with the mean
At times, our measures are not normally distributed. Extremely high or low score might distort the average or mean.
Fact: men make more money than women
4. Correlational studies p18-19
A change is one variable is also associated with a change in another
E.g. geese and leaves, smoking and cancer, testosterone and violence, heroin and marijuana
Note: this does not mean that change in one variable CAUSE the other variable to change, smoking does not directly cause cancer, 
Correlation- A statistical measure of the extent of a relationship between two variable
The correlation allows one to predict scores on one variable if the score on another variable are known
Correlations vary from +1 to -1. Positive and negative correlations.
The more you drink alcohol the less well you get
The large the correlation, the stronger the association. (ability to predict)
If there is no correlation, the correlation is 0

Smoking and lung cancer
Increasing smoking = increasing risk of cancer

5. Ture experience p8
Manipulate of one variables CAUSES another variable to change

6. Sources of variance
Explained variance
Unexplained variance (haven’t done enough manipulation)

7. Causality and logical positivism p5-6
Every scientific theory most be potentially falsifiable
We cannot prove something does not exist
We can prove something exists
8. Logical positivism
Based on theory, scientists form an hypothesis or prediction. Stress smoking, cancer
According to many philosophers of science, we assume all theories are false under proven otherwise
Thus we assume the negative
The null hypothesis
9. True experience
Experimental manipulation. The experimenter manipulates the independent variable
This might cause dependent variable
10. Correlation or causality
Is this simply a correlation
People who are violent might tend to play very violent video games
How is aggressive

· Theories
The social modelling theory
We are reinforced by mimicking our peers 
Those who watch more violent movies ten to be more violent

The catharsis theory-exposure to a drive will decrease the drive
Freudian hypothesis
If children watch violent mass media, the aggressive drive will be released
Children who watch more violent movies will be less violent
· Design study
A control group of 10 kids cannot watch any violent cartoon, and only watch one nonviolent carton per day
A group can watch 1 violent cartoon per day
Random select the individuals, subject
We should do the experiment many times
· Ethics of research
1. Informed consent
Can children volunteer to participate?
2. Subjects are anonymous
3. Results are confidential
4. Risks/harms must be explained
Can we allow children to be very violent in a school setting?
· Animals in research
1. Morality of animal research
2. Are animals equal to human?
3. Are animals a human resources? Yes
Acceptable to use animals but there must be some benefit to the world as a whole
Overall use of animals should be minimized
Pain and distress should be minimized
Phylogenetic scale. Use lowest animals
Replace vertebrate animals with either lower animal or non-animals

Hypothesis
The dependent variable is what we are measuring
Random assignment

· Helmets decrease serious head injury
· Do helmets decrease the use of bicycle
· Correlation: helmet use and accidents
Positive correlation
Where is bicycle use highest?
Very few injuries in NL

· Independent and dependent
The independent variable is that which we manipulated
The dependent variable is what we are measuring
How do we determine which children group get assigned to each group? Random assignments. 
The dependent variable is what we are measuring

One of the reason the mean varies. Watching violent videos. (how many words in argument)

When scientists do not know why certain vary, they are said to be…..
Ignorant
Ignorant is the absence of knowledge
Unexplained variance
Or error

If the independent variable causes change in dependent various we know why


Statistical significant
· The researcher must indicate what is the probability of finding a difference this large by chance alone
· Example: the level of significance is set at.05.
· A statistician might claim that difference this large could only occur in 5%
Interpret the findings
· Violent video will have no effect on children’s aggression
· WRONG 
· VIOLENT VIDEO WILL CAUSE A DREASE IN CHILDREN’S aggression
· WRONG
· Violent video will cause an increase in children’s aggregation
· POSITIVE EVIDENCE TO SUPPORT THIS
A Difference is Statistical significant
· F=explained variance/unexplained variance
· Ensure explained variance is large
· Ensure unexplained variance is small
· The size of individual differences
· If all individuals have exactly the same score?

Case studies
· One exceptional individual or a few is /are studied in detail 
· Patient HM
Problems
· Generalization
· Exceptions to the rule

Group studies- sampling
· Sample a small number of individuals from a population
· Randomization?
· Representative?
· It is better to have a small but representative sample than one that is large
Experimental-control group
· One design uses control and experimental groups
· Why called control group? Random assignment, be assigned into either control or experimental group
Problems
· Sample size. Often small. Generalization
· But power of replication
· Experiment must often be carried out in a controlled setting
Quasi-experiments 准实验
· Often the experiment compares on group to another e.g. males vs females, young vs old
· Experimental manipulation Not carried out
· Assumed that the differences are caused by independent variance
Experimental design (pre-post)
· Problem with the use of control-experiment groups
· Solution: use the same groups of participants in repeated condition
· Example: pre and post- experiments
· Problem: carry over effect
Experimental design (placebo)
· A special design is used to examine the effect of treatment
· A treatment is given to a patient. The patient improves over time
· Was 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
· Placebo effect can be extremely powerful
· Ne medical treatment that is approved by the ministry of healh
Natural (alternative)medicine
· “evidence-based” treatment. Is treatment better than placebo
· null hypothesis
· fake acupuncture relieved pain more effectively than a fake pill
· true acupuncture does not work
surveys
· one is asked to report their behavior, attitude or beliefs typically using a survey
· a major problem with surveys is determining if the sample is truly reprehensive of population
· a small but representative sample than one that is large
wording of survey
· phrasing can be critical
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