Activity 11.7: Applying Probabilities: Finding Critical Values for Hypothesis Testing (20 pts)
Background: This activity requires a little background in addition to what is in the text. Just as in creating a Confidence Interval, hypothesis testing requires researchers to choose a confidence level; aka. “selecting alpha (α).”  This is fairly straight-forward, but does vary a bit depending on the type of test being performed; i.e., one-tailed or two-tailed. 
We know that in setting alpha the researcher is setting the confidence level they want for the research question. If a researcher sets α = 0.05, for example, we know that the confidence level for that test is 95% (i.e., 1.00-0.05). Another way of thinking about α = 0.05 is that researcher wants to set a 5% probability the result of their test will be different than they expect; i.e., different than the claim (what they intend to test) as stated in their hypotheses. Therefore, an α = 0.05 sets up a critical value against which the test results are compared. It is upon the comparison of the critical value to the test values that the researcher draws inferences from the test results. 
Example: Consider a case where an aptitude test given to 1526 eight-graders in a certain school district with a district-wide average score of 78%. A researcher randomly selects 50 students and calculates a mean test score of 71% for the selected group. 
The researcher wants to test whether the lower average score for the sample group is a random event (i.e., simply due to the variability inherent in a sampling process; aka. sampling error) or is due to some other (cofounding) factor. The researcher wants to 95% confident in her test results, so she sets α = 0.05. 
Looking at Appendix B, we can see that an α = 0.05 is associated with a z score of 1.65. To find this, we look for the z score aligned with area value in the Area Beyond z column in Appendix B that is the closest to 0.0500. The area under the curve beyond a z score of 1.65 has the 0.0495 probability, which is the closest value to 0.0500 on the table. This number means that the probability of obtaining a z score 1.65 or more is only 5% (5 out of 100) from this population.  Hence, the critical value the researcher will use for this test is 1.65. 
It is against the critical value of 1.65 that she will then compare her test value. When the researcher standardizes her raw score of 71% from her sample by converting it into a z score, she will produce a test score. The researcher then compares that test value (whatever it is – we don’t have enough information in this example) to the critical value of 1.65. If the test value turns out to be less than the test value, say 1.42, the laws of probability hold that the difference between the sample group average and the district-wide average is very likely a purely random event (i.e., due to the inherent variability in the sampling process). If the test score is greater than 1.65, say 1.95, the probability of getting a score that high, given the population from which it was drawn, is very small (<5%); i.e., this difference is probably not a random event but is due to some other factor influencing this outcome.
One-tailed tests (i.e., where the research hypothesis involves a “greater than” or “less than” type of question): 
In a one-tailed test, setting α establishes the probability of getting an outcome different than expected in the testing process. The z score associated with whatever level of α is selected establishes the critical value. As we saw in the above example, an α = 0.05 establishes a critical value of 1.65. It is against this critical value that the test value is compared. 
Right-tailed test (i.e., “greater than” types of research questions): 
With a right-tailed test and α = 0.05, the critical value would be +1.65. In this case, any test score greater than +1.65 indicates the result was probably not a random event and that some other factor is influencing the outcome.
Left-tailed test (i.e., “less than” types of research questions): 
With a left-tailed test and α = 0.05, the critical value would be a -1.65. In this case, any test score less than - 1.65 (i.e., values of -1.66, -1.67, etc.) indicates the result was probably not a random event and that some other factor is influencing the outcome.
Two-tailed test (i.e., where the research hypothesis simply says the test value is “different than” the population value does not specify anything about the nature of the relationship (i.e., if it a “greater than” or “less than”):
As with a one-tailed test, setting α establishes the probability of getting an outcome different than expected in the testing process. As before, the z score associated with whatever level of α is selected establishes the critical value. We saw in the above example that to set α = 0.05 we looked for the z score aligned with area value in the Area Beyond z column in Appendix B that is the closest to 0.0500. In that one-tailed sample, the entire 0.0500 is placed in ”one tail.” However, in a two-tailed test, the probability value chosen is split between the two tails. Therefore, to find the critical value z score when α = 0.05, we need to look for the Area Beyond z column in Appendix B that is the closest to 0.0250 (= 0.0500/2).  Referring to Appendix B, we see that 0.0250 is aligned with a z score of 1.96. 
Consequently, there are two critical values in two-tailed tests; a negative value for the portion of probability placed in the left tail and a positive value for the portion of probability placed in the right tail. In this problem, the two critical values are -1.96 and +1.96. It is against these critical values the test value would be compared.
Remember that the setting the confidence level is at the discretion of the researcher. Although 90%, 95% and 99% are the confidence levels most commonly chosen for social science research, the level can be set anywhere. Some forms of research call for deviations from these three standards.
Part 1: With that background, respond to the following:
Using Appendix B, find the critical value for each situation. (20 pts)
a) A left-tailed test with α = 0.05 critical value = 1-0.05 = 0.095. The critical value = -1.65
b) [bookmark: _GoBack]A left-tailed test with α = 0.10 critical value = 1-0.10 = 0.900. The critical value = -1.285
c) A two-tailed test with α = 0.02 critical value = α /2 = 0.01= 1-0.01 = 0.99. 
The critical values = (-2.325, 2.325)
d) A right-tailed test with α = 0.005 critical value = 1-0.005 = 0.995. the critical value = +2.575

