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Epistemology (Methods of obtaining knowledge)

· Divine (non-physical) insight. Gain knowledge through “communication” with a higher, nonphysical being. Presumably higher being knows much more than mortal humans. Must have belief or “faith” in this divine truth. 
· Pure logic and thought (Aristotle).  If we are logical enough in our reasoning, we should be able to deduce all knowledge. 
· Scientific manipulation. We have knowledge. We know that water will cause plants to grow. 


(don’t give water to a plant for a week see what happens, manipulation of how much 

water it gets tells you, gives you the knowledge)

Materialism versus Idealism

· Pure materialist assume that all that exists must exist in some physical form. 
· This material existence is subject to the laws of the physical universe. 
· Pure materialist is an atheist. Does not believe in any higher non-physical existence, in god(s) or in the soul/mind.
· A pure idealist does not believe in the physical reality of our existence
· Best exemplified by the Greek philosopher, Plato. 


How do we know that physical reality exists at all? How do I know that I am not 

simply experiencing dream-like existence? 

· Descartes found room for a nonphysical existence (the mind or soul) and physical existence (the body). 
· The laws of science operate only on a physical, material existence.
· Nevertheless, philosophers point out that we do have concepts such as love, hate, free will and in psychology we have concepts such as the mind, consciousness-unconsciousness. 
· Are these entirely physical in nature?
- Is all that exists material in form?


Laws of physical universe


If something exists it must exist somewhere, there must be quantity.

No physical existence is the realm of idealism. 

Psychology “concepts”?


love, hate, liberty, free will, the “mind”, consciousness-unconsciousness

Have to be able to measure in order for it to be material

Scientific Process

· Observation of universe: There are many things we do not understand, for which we do not have an explanation. So… What is the problem that needs to be solved?

Variables: What is it that varies (changes)? Why? Why do they vary?

· Define a problem. What is the problem that needs explanation? What questions are being asked?(What is the controversy?) Ex. We know that alcohol affects performance on many tasks. Why?
· You might speculate that alcohol mainly affects tasks that are very complex.
· Simple tasks are thus spared. 
- Even if this was true, it does not explain why alcohol affects complex tasks more than simple ones.

· Furthermore, “complex” and “easy” tasks need to be defined
· Search the literature. Read scientific periodicals/journals. Search the internet. 


Has the same question been asked before?

- We know that alcohol may not affect all complex tasks. 


Speaking is a very complex cognitive function. Yet we manage to speak and to understand 
speech quite well under the influence of alcohol.

· Development of theory (a reasonable explanation) A possible “answer” to the question that is being asked. Is not “opinion” or “speculation” but a summary (synthesis of what we already know). 
· Based on theory, scientists form an hypothesis/prediction - Testing of hypothesis (unbiased, objective). 
· Data collection. Run the study.
· Analyses of the data. Does alcohol cause a variation in performance? Do the results differ (or vary) depending on which task was run? 
· Interpretation of the results. Was the hypothesis supported by the results? Are there alternate explanations (theories) that might also explain the results?
Theories/Hypothesis

· predicts behaviour or events and attempts to explain facts
· are formed after a review and synthesis of the relevant literature. It is based on existing fact. 
· Theory vs speculation (opinions). A theory is only formed after an objective review and synthesis of already published research (known fact).
· A study must be able to be designed to test the hypotheses (testable) results allow us to say whether theories are true or false.
- Hypotheses make predictions - A GOOD theory is one that possibly be proven to WRONG. 

- Replication - If the experiment is repeated anywhere in the universe, the results should be the same 

This is why science is said to be “objective” and “universal”.  

Hypothesis Testing

· A hypothesis is an if statement. 

ex. “If smoking causes cancer than those who smoke will be more likely to get cancer”

· Say women learn that math skills are not admired. Men learn that they are admired. Both theories cannot be correct. We thus have a controversy. 
· The hypothesis must be stated in a specific enough manner that can be proved wrong
· Define variables of interest. Operational definition. 
· If you claim alcohol affects performance, how do you define “performance”? 
· Must be able to quantify your variable of interest - attach a number to it (to “measure” it). Logically, a variable must “vary”. 

Even if alcohol does make one feel good, how would you measure “feelings” and in particular, 
“feeling good”?

· Null hypothesis: assume that all hypotheses are false unless proven otherwise. 
· We assume god(s) does (do) not exist until proven otherwise. 

We assume there are no tigers roaming the campus of the University of Ottawa. If we come 
upon a tiger, then we have positive evidence. 

· Our null hypothesis is wrong. If we do not find any tigers, it can always be claimed that we have not looked in the right places. 
Problems in Psychology

· Frequently, we cannot easily define psychological concepts - we may not agree on a way of measuring the concept
ex. Aggression-We know that certain children are more aggressive than others. 



Why are some children more aggressive while other children are less aggressive?



What is the cause of aggression? 



Perhaps it is because the very aggressive children have inherited a gene for 

aggressiveness. BUT perhaps certain children have also learned to become very 

aggressive. 

Types of Studies
 

· In the natural sciences, true experimentation is often carried out. (often not possible in humanities, medicine or social sciences.)
· Types of Studies

Case studies, True experiments, Quasi-experiments, Naturalistic observation, Survey studies, 
Correlational studies

Case Studies

 

· Study one or more individuals in detail to obtain data that would be true for all of us.

Often these individuals are exceptional cases. 



ex. might study a brilliant mathematician, an individual with outstanding memory, 

or perhaps an extreme autistic. 

-  Can suggest hypotheses for further testing BUT, can be misleading

Sampling

 

· Cannot study all members of a group - Need to select certain individuals who are representative of the population. 
 
- Population - the whole group you wish to study


- Sample - a smaller random selection of individuals in the population - must be representative. 

better to have a small representative sample than a large, unrepresentative sample.

 

True Experimental Studies 

- Not all scientists carry out true experiments. 

- Experimental manipulation is applied the factor (or variable) of interest is manipulated. 


(The dependent variable is caused to change by manipulation of the independent variable). 

Problems: 


- Sample size. Often small. (how representative is that of the population?)


- Experiment must often be carried out in a controlled setting (often in a laboratory).

· Is this typical of the real world? Is it possible to generalize from the results of a lab-based study to the real world?
· This variable is called the independent variable. 
· If our theory is true, the manipulation of the independent variable causes another variable to change. 

- This is a cause-and-effect relationship - Ex. alcohol might cause performance to worsen. 

· The variable that is affected by manipulation of the independent variable is called the dependent variable - The dependent variable is that which we measure. 
· While certain variables are manipulated, others are held constant. 
· When we find out something we did not know it is called scientific progress

If a scientist does not know why certain variables vary, they are said to be ignorant.

· Ignorance is the absence of knowledge. 
· Variance that cannot be explained is called error. A “mystery” is something we cannot explain.
· It is assumed that scientists can potentially explain everything in the universe. 
· Variance as a result of individual differences is thus called error variance. 

- To gain this knowledge, we need to manipulate these variables. 

· In any experiment, there are thus two sources of variance: one that we can explain, and one that we cannot explain. 
Experimental Designs

· Researchers employ different designs to test their theories. Studies are designed to assure that the results that are obtained cannot be explained by “confounds”
· One design uses control and experimental conditions (or perhaps groups). Control and Experimental groups. 
· “control group”: all sorts of individual differences in the experiment
Random assignment: participants are randomly assigned to the control or experimental conditions

· The control condition provides a baseline to which the experimental condition can be compared. 
· The experimental manipulation is carried out with the experimental group not the control group

ex. want to know the effects of sleep deprivation on reaction time

· manipulate the amount of sleep that participants will have and then 
examine the effects on reaction time


- The independent variable is thus the amount of sleep.



- The dependent variable is thus reaction time



- The amount of sleep is manipulated between the two groups.  

· Pre-post designs. A problem with the use of 2 different groups (experimental and control) is that whatever differences we find in our independent variable might be due to chance. 
· The solution to this dilemma is to use the same group of participants in both conditions. 
· The pre-post design thus controls for possible random differences in the selection of different groups. 
· Differences between pre- and post- conditions might be due to 


- a “confound” such as practice (with repetition of a task performance might be 

   better), 



- perhaps participants become bored of having to do the same task a second time, in 

   which case, performance deteriorates. 

· A special design is used to examine the effects of “treatment”
· A treatment is given to a patient. The patient improves over time.


Was treatment effective? Perhaps not - The “placebo” effect.

· double blind design: used to ensure that all patients have the same expectations, neither the experimenters nor the patients know which treatment (the actual drug or the placebo) is being given.
· 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. 
· In clinical psychology, the placebo effect is a particularly good explanation of the supposed benefits of psychotherapy and counseling.
· 20 per cent of Canadian medical school doctors prescribed placebos to unknowing patients
· 35 per cent of psychiatrists prescribed medications in “sub therapeutic” doses, or below the minimal recommended therapeutic level.
· placebo condition: one group of patients is given the actual drug (or any other treatment) and the other half is given what they think is a valid treatment. They might be given a sugar pill but are given exactly the same expectations as the other group. 
· Placebos have been shown to be very effective in decreasing feelings of extreme pain, almost as powerful as a potent anesthetic. 
· Many medical disorders improve upon administration of a placebo. 
 

Problems with True Experiments

 

· Often the sample size is small. Can we generalize to the population as a whole from such small samples?
· Experiment must be carried out in a controlled setting (often in a laboratory). 

Is this typical of the real world? 

 

Quasi-Experiments

· In the social (human) environment, the scientist cannot always manipulate the independent variable.
· Comparing one group to another - Experimental manipulation NOT carried out
· Ex. differences between men and women; differences between younger and older subjects; patients vs controls 
· Often in the humanities and health sciences, it is not possible to manipulate the independent variable.
· ex. a scientist has done an extensive search of the literature and observed that there is good evidence that that men do perform slightly better in math than women.
· The scientist then develops a theory that men are better at math because of their male hormones. 
· To prove that the difference is due to hormones, we need to manipulate the quantity of male and female hormones in our participants.
· In a true experiment, women would be given massive dosages of male hormones (and thus become men) and men would be given massive dosages of female hormones (and thus become women).
· If the differences in math were due to hormones, then the women should now do better in math than the men. How many humans would however volunteer to participate in this study?
· Several other examples could be given –
· In a quasi-experiment, it is not possible to manipulate the independent variable (ex. sex, age, race)
· It is however assumed that the differences that are found are caused by the independent variable. This can be a very questionable and controversial assumption.
 

Natural Observation.

 

· Studies carried out in the field or “natural” environments attempt to overcome the limitation of generalization that is imposed on lab studies.
· The problem with natural observation is that it is exceedingly difficult to implement the control afforded by the lab context.

- Thus, while there might be considerably more violence in a real bar, what accounts for the 
  violence? - Is it only alcohol? - How can this be controlled?

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 answer telephone surveys representative? Are those that volunteer to participate in surveys representative?
· In the social sciences and in particular in social psychology, we often gain knowledge of human beliefs and attitudes by directly asking about them with surveys. 
· The participant is asked a question with which they can either agree or disagree.
- Wording of questions can be crucial. 

Example of survey questions: Do you agree or disagree that:

a. Canada should not allow pornography.

b. Canada should forbid pornography

· Survey studies are often quasi-experiments. 
· If a researcher determines that 65% of men and only 35% of women are opposed to gun control in Canada, this would be an example of a quasi-experiment. 
· The sex (or gender) of the participant could not be manipulated. Therefore, we do not know why males and females answered the way they did.
· Surveys can also be used in a true experiment. 
 

Measures of Central Tendency

 

· There are usually (almost always) individual differences in the dependent measure. Some individuals score high; some score low.
- Measures of central tendency (the “typical” score) - These are the mode, mean and median


- 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.  

 

The Normal Curve

 

· A distribution of scores is a graphic representation of how many individuals have a particular score. 
· Many psychological measures are distributed according to a bell-shaped “normal” curve. 
- In a perfectly normal curve, the mean, the median and the mode are identical. 

Problems with the Mean as a Measure of Central Tendency

· At times, our measures are not normally distributed. Extremely high (or low) scores might distort the average (or mean). Most university students are in their late teens or early 20s. 
· However, some are in their 70s. The older students would tend to “pull up” the mean.
- In this case, the median might be a better measure of central tendency

 

Statistical Significance

 

- Statistical Significance means that differences of a certain magnitude could not occur by chance. 

· A statistician might claim that differences this large could only occur by chance on 5% of occasions. If we run the experiment 100 times, we would find differences 5 times
· Statistical significance provides a measure of how often a difference could be found purely by chance. 
- A result can be statistically significant but have no practical significance. 

· There are two sources of variance in any experiment. One we can explain (because of the experimental manipulation); one we cannot (individual differences)
· The explained variance is divided by the unexplained variance (knowledge is divided by what we do not know). 
· Variance is computed by examining the extent to which scores deviate from the mean
· Unexplained variance examines the extent of individual differences. If all individuals scored exactly the same, there would be no individual differences. Thus unexplained variance would be zero. On the other hand, if individuals have very different scores, there would be large unexplained variance.
· Unexplained variance is computed by subtracting the mean from each individual’s score, telling us how much an individual varies from the mean.
· If the ratio of explained to unexplained variance is large enough, the result is probably statistically significant. It is not likely that this difference could be due to chance. 
Factors that affect statistical significance

 

- Significance is a reflection that differences - this size are not likely to be found by random chance.

· Explained variance (knowledge) is divided by unexplained variance (individual differences or ignorance). 
· The likelihood of finding statistical significance increases according to the size of the experimental effect - Larger differences are more likely to be significant. 
· The likelihood of finding significance decreases when the size of the experimental effect is small.
· The likelihood of finding significance increases when unexplained (individual) variance is small, and decreases when individual variation (individual differences) is large. 
· If the experimental manipulation has a highly consistent effect across all individuals, the effect is likely to be significant. 
· If a very large sample is used, very small differences might be statistically significant. 
 

Correlational Studies

 

A change in one variable is also associated with a change in another. 


example: as the canada geese leave the country the leaves on the trees fall off

· Most studies carried out in social and medical sciences are best described as “correlational” studies. 
· ex. It is known that poorer people commit more crime than richer people. 

Does this mean that poverty causes people to commit more crime? - Perhaps; perhaps not. 

· Change in one variable is associated with a change in another. 

There is thus a co-relationship (or a correlation) between smoking and cancer. 

 

- Correlation - A statistical measure of the extent of a relationship between two variables


- allows one to predict scores on one variable if the scores on another variable are known.


- vary from -1.0 to +1.0. 


- permits a prediction. high correlation between eating calories and weight gain, knowing how 



much you eat, can predict how much weight you will gain 

· negative correlation indicates that as the scores on one variable increase, the scores on another decrease. ex. The more alcohol one drinks, the less able one is to drive a car. 
- positive correlation indicates that as one score increases, the other score increases as well. 


ex. more studying, higher the marks; 

· Both positive and negative correlations allow the researcher to predict - sign (+ or -) is incidental.
· It is the size of the correlation that is important. 

With a correlation of 1.0, there is perfect predictability - 



closer the correlation is to 1.0 - closer the association between the two variables. 

· if there is no relationship, the correlation is 0.0. 
- Correlation does not prove causality. 

· There may be a high correlation between smoking and the incidence of cancer, this does not mean smoking causes cancer. 
· In order to prove causality, the research must carry out a true experiment.
· In the correlational studies, no manipulation is carried out.

