Chapter 7 – Hypothesis Testing
7.1- Some Research Terminology

· Experiment: any contrived circumstance in which data or observations are gathered
· Variable: refer to the event of interest
· IV: The thing that the experimenter manipulates, can be the condition or circumstance under which data is gathered
· DV: Is the thing that the experimenter measures, it the behaviour or event that is actually observed/measured
· Treatment Type IV: there is literally some kind of treatment of procedure that can be applied to any subjects, (ex method of instruction, type of reward and ambient noise levels are example)
· Classification Type IV: different groups of subjects that serve in the experiment that are selected by in virtue of belonging to different classes or subsets of. the population; (ex. Gender, religion, nationality, hair colour)
· Deliberately selects subject of different types for comparison.
· Experimental group: exposed to the IV
· Control group: not exposed to IV, represents a basis for comparison of the effect
· The control group and experimental group must be treated exactly the same other than the exposure to the IV
· If the IV is classification type, then the groups are called something else rather than control and experimental (group a & b)
· If IV is not the only thing that varies between the group, then the experiment is term confounded
· Confounding means some other factor in addition to the IV has systematically varied between the experimental and the control conditions
· When this happens, it is not possible to interpret the experiment because one can not determine if the effects were due to IV or the confounding variable
· The distinction between classification type and treatment type is important for the interpretation that can be given to the outcome
· If IV is a treatment type IV, then the independent variable was a causative factor in determining the dependant variable and use the word “affect”
· Research that uses treatment type independent variables is also known as experimental research, it’s the only type of research by which science can establish a casual connection between IV and DV. It is an active manipulation of some treatments followed by a measure of effects on DV
· A distinguishing feature of experimental research is that when the experiment begins the experimental and control groups are undifferentiated, they are regarded as independent random samples of the pop.
· Random sampling is crucial to inferring population characteristics from sample data and for correct interpretation of IV effects
· If IV is classification type IV, such as males compare to females or smoker’s vs non smokers, one can establish that the IV is RELATED to the DV
· Cannot be known whether relationship is casual
· Research that uses classification type IV is known as correlational research, fundamentally a measure of two variables (classification type IV is really a nominal measure of subject type) for the purpose of seeing whether differences in one are accompanied by the differences in the other
· Idealized research: there is another class factor, namely procedural and situation variables, which, if not adequately controlled could confound the IV, the notes from here on assume perfect experimental control
7.2 – Hypothesis Testing
· A hypothesis is defined as a supposition; it is a statement about an event that is unproven but assumed to be true for the purpose of argument
· Inferential statistical procedures are tests of hypothesis
· Hypothesis: is a statement about one or more population parameters
· We must be able to differentiate between null and alternate hypothesis
· Null specifies the values of some pop. Parameters; alternative states the parameter values to be something other than that specified by the null
· Null specifies a parameter value and leads to a specific quantitative procedure that can be compared to the quantitative results of the experiment = null is directly testable
· Alternative hypothesis does not generate a specific quantitative prediction and there for cannot be evaluated
· Thus, all statistical tests are tests of null hypothesis

· Supposed the population of north American men mean height = 175, and SD= 6.50, is the mean of policemen (X= 180) same as mean of men?

· Null: Xpolicemen = Xmen or Xpolicemen = 175

· Alternative: Xpolicemen ≠ Xmen
· We can make a decision to reject or accept null
· For the example above, If the null hypothesis for above is true, we can’t make a decision about the null hypothesis merely because policemen mean is 175, we need the standard error of these numbers
· We then would find the probability that sampling error alone produced a value of 180
· If this probability is below some specific value, we conclude that sampling error is unlikely to be responsible for the discrepancy between the observed mean and the that predicted by null.
· Suppose there is an experiment of whether or not amount of alcohol effects motor coordination, where Xe is the group who ingested alcohol and Xc is the control.
· Null: amount of alcohol will not effect motor coordination, [image: image2.emf]
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· When null hypothesis is true and there is no sampling error, we expect that [image: image4.emf]
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· However usually this will not happen, due to sampling error [image: image8.emf]
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· If the probability is below some criterion value, we reject the null and retain alternate hypothesis
· In classification type IV the null hypothesis may be stated in form that the independent variable is not related to the DV
To summarize:
· The null is directly testable because when it is assumed to be true we have a specific quantitative expectation concerning the experiment results.
· The probability that the results is a fxn of sampling error represents the degree of certainty we can have that the null is true.

· If the difference between the observed outcome and what was guessed by null is found to have a probability If SE is below some criterion, then SE was not responsible, null is rejected

· Notes, that when we reject a hypothesis, it does not mean the other is false, just means there is not enough evidence.
7.3 Confidence, Type I/II Error, Power

· Significant: means its reliable, SE is unlikely, low probability of happening by chance
· Statistical tests are often referred to as significance tests

· Such tests can only tell us the probability that SE was responsible

· Confidence Interval (CI): most common interval is 0.05 and 0.01, use this to test null hypothesis

· Results are significant at 0.05 confidence interval or less = reject null 

· Null is rejected because we have shown that there is a 0.05 or less probability that we would obtain this particular result as a function of SE

· The experimenter chooses the CI at which they reject the null
· Ex. If someone was dealing with a life threatening aliment, then it could be arranged that a 0.20 confidence interval is accepted

· Ex. If one were testing medicine for side effects, then one might demand a 0.001 CI, so that there is no harmful side effects when declaring its safe for use.

· Its never sufficient to say results were significant, CI should be associated with the decision
· Type 1 Error: Rejecting the null hypothesis when it is really true, concluding that the IV affected/related to the DV, when there is no influence
· The probability of making a type 1 error is equal to the confidence lvl

· Symbolized as [image: image12.emf]
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· Type II Error: accepting the null hypothesis when it is actually false, concluding that the IV did not effect/relate to the DV, when infect there was some influence or relationship
· Symbolized by [image: image14.emf]
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· Value of [image: image16.emf]
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, sample size and the true expected value of statistics being tested
· When probability of type I is reduced, type II error is increased
· Type 1 error is more serious because they tend not to be uncovered, since the null was rejected, “significant” results tends to be accepted as genuine and has the effect of stopping investigation
· Type II error is less serious because there is repeated measures in science, if a phenomenon is genuine then other researchers would/will eventually discover it
· Power of statistics test is the probability that the null hypothesis will be rejected when it is actually false.

· A tests power is its ability to discriminate IV effects from SE.
· Power is defined as 1-[image: image20.emf]
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 or 1-p(Type II Error)
· Exact determination of the power of a particular test depends on knowing [image: image22.emf]
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, sample size and the true expected value of the statistics being tested.
· [image: image24.emf]
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 and sample size are easy to obtain as they are set by the experimenter
· the third variable is hard to obtain, we must specify the magnitude od the effect the IV has on the DV relative to control scores
· A technique used to do this is to specify a of range hypothetical expected values and determine the tests power at all values in the range

· Such tests would tell us what sample size is necessary to achieve a good degree of power given a particular [image: image26.emf]
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· The power associated with the analysis may be estimated using experimental condition mean scores as an estimate of pop mean.
· Power increases as [image: image28.emf]
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 increases (goes from 0.01 to 0.05)
· Power increases as sample size increases
